
















July 


FCTRICAL * 
UACTURING 


ENGINEERING DESIGN PRODUCTION | 


OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND EQUIPMENT 





Aluminum as an Electrical Conductor Torque and Speed Regulated Electronically | 
Its long history as a bare conductor and more recently Analysis of the circuits and functioning of a packaged 
in the form of insulated wire suggests applications in the electronic amplidyne designed for regulating the voltage, 
design of electrical apparatus and in product wiring. speed, current or torque of a d-c motor, 
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Design Adhesives Into Your Product! Which Alloy for Die Castings? 
Adhesives are important tools for the engineer faced A review of the technical and economic factors that gov- 
with bonding and joining applications involving light ern the choice of copper, zinc, aluminum and magnesium 
weight, compactness, appearance, and unusual stresses. alloys for application to custom parts. 
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Distance Keys Choice of Remote Control 


A quick survey of a variety of electrical and mechanical 


components available to the original equipment designer, COMPLETE CONTENTS, PAGE 5 
particularly for obtaining variable speeds. : 
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The right motor for YOU 


If the motor power requirements for your 
device are at all critical, you dare not choose 
the motor carelessly. On its proper selection TYPICAL APPLICATION 
may depend the reliability and continued accu- MT. PALOMAR 
racy of your product. Such characteristics as . 
speed, torque, and ambient temperatures must 


be considered, but in many instances the only 
final answer must be provided by actual tests. 


Wide Variety Available 

Designers of all types of equipment have 
long relied on Bodine motors where reliability 
is of extreme importance. The availability of 
over 3,000 standard specifications assures you 
that the right motor can be provided to meet 
your needs. 

Precision Standards 

Bodine fractional horsepower motors, avail- 
able with or without speed-reducers, provide Shown above is one of the many precise mecha- 
long, dependable service, because they are care- or ene aaa 
fully constructed to precision standards. If you Sonia te Bodine cae shown hove is one of over 
have a design problem involving fractional 100 which are incorporated in the precision control 
horsepower motor drive, ask Bodine engineers instruments which operate this huge telescope. Bodine 
for their help. Bodine Electric Company, 2256 motors cre commonly chosen by designers to provide 
West Ohio Street, Chicago 12, Illinois. power for highly precise instruments of all types. 
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Aluminum as a Material for Electrical 
CRT a og p> ae tee ats 


Charles Braglio and R. R. Cope show that alu- 
minum conductors can justify themselves on 
basis of physical performance and of economics. 


The Galvanometer as a Built-In 
Component. . . «© + «© «© « « 


Gerhard Spiegel discusses these instruments 
from the viewpoint of the designer of apparatus 
in which they may be incorporated. 


Torque and Speed Regulation with the 
Electronic Amplidyne . . . . . 


John L. Dutcher describes this system for auto- 
matically regulating speed of a d-c motor, illus- 
trating with a constant-tension drive. 


Adhesives, too, Are Fasteners . . . 


Alex. E. Javitz reviews the subject and presents 
a check list and tabular data to assist in select- 
ing the best adhesive for the purpose. 


How Can Component Catalogs Be 
mmpeevedr .. «© «© «© «© © @© « «@ 


George E. Hieber delves into the problem of 
supplying sufficient information in catalogs for 
purposes of the designer of end-products. 


How to Choose the Best Alloy for Your 
ee ee ee ee 


Herbert Chase points out the contrasting proper- 
ties of available alloys with a view to assisting 
the designer in making a decision. 
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High Grinding-Wheel Speeds with 
Balanced Friction Drives. . . . . 


Using two motors with friction drives on oppo- 
site sides of a driven spindle produces prac- 


ticable speeds up to 90,000 rpm. 
\ 
The Kind of Remote Control Used 
Depends upon the Distance. . . . 


Lev A. Trofimov outlines five classes of remote 
control problems with solutions and available 


components for each. 


Compactness Marks this Projection 
Unit for Television . . . .. . 
Designed for use by set builders, it enlarges an 


image upon the face of a 214-in. CR tube to one 


upon a 12 x 16 screen. 
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Dr. J. N. Aldington discloses the development of 
a new continuous-burning lamp with sunlight 
spectrum and high output. 
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MIRAGLAS 


ALL STAR CAST 


of treated and untreated electrical insulations 


TAPES + TUBINGS * SLEEVINGS » CORDS - CLOTHS 


FEWER BREAKDOWNS... . LESS MAINTENANCE 
q r .-. REDUCTION OF WASTE... SAVINGS 
IN LABOR... SAVINGS OF MATERIALS 


YES, MIRAGLAS ELECTRICAL INSULA- have little effect upon electrical ap- 
TIONS have what it takes to stand up __—paratus protected by MIRAGLAS ELEC- 
and resist the destructive forces that TRICAL INSULATIONS. 


play havoc with ordinary electrical = i ; 
leiitiathnme YES, it will be worth your while to 


take note of MIRAGLAS ELECTRICAL 
YES, MIRAGLAS ELECTRICAL INSULA- INSULATIONS . . . they stand for the 
TIONS add life to electrical equip- ultimate in electrical insulations 
ment; overloading, extreme high or woven of Fiberglas yarn . . . write 
low temperatures, moisture, corrosive today for their details and charac- 
vapors, fumes, dirt, acids, grease, etc., _ teristics. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM. 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE » MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING «+ INSULATED YARNISHES OF ALL TYPES + FXTRUDED PLASTIC TUBING 
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ISOLATION 


». rom extraneous radio interference... 
for test rooms in laboratory or factory 


paneer” 
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These units employ non-inductive, mineral-oil 


Curve A— Heavy-duty filters; dotted line indicates attenvetion beyond 
range of available measuring equipment. 


Curve B— Medium-duty filters. 


Installed where the electric power service passes 
through the screen, these Filterettes provide high 
attenuation from 150 ke to 400 mc, thus permit- 
ting operation of sensitive high-frequency test 
apparatus in close proximity to electric production 
equipment, welding generators, repulsion motors, 
and high-frequency induction heating equipment. 


impregnated capacitors; the inductors, of large 
cross-section, have low series resistance, hence 
voltage drop is negligible. Overload ratings are: 
150% of ampere rating for one hour; 200% of volt- 
age rating for one minute. Since the filters have 
no saturable characteristics, performance is uni- 
form for all loads up to maximum ratings. 


HEAVY DUTY FILTERS 


Type 

SPECIFICATIONS No. 1179-A 500 0.15 to 400 

. ; Two Wire a-c/d-c megacycles 
Mechanical design and assembly conform to omy we] oe. Lae, 0.15 to 400 65 ts | 

practical electrical installation requirements. a-c/d-c megacycles 
Outer housings are of welded steel; knockouts 
at each end accommodate electrical con- 


MEDIUM DUTY FILTERS (Two Wire) 
110/220 a-c 0.15 to 20 
[me t1a7 | 20 | Sooac | parceest | megocpees_| 17% | 
duits; heavy, threaded studs facilitate at- 110/220 a-c 0.15 to 20 
No. 1116 500 d 17 tbs, 
tachment of cable lugs. = maqueydee 
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More for your money with STANDARD @ Fractional Horsepower MOTORS 


GENERAL ELECTRIC is now producing definite- 
purpose motors, such as oil-burner motors, jet pump 
motors, hermetics and the others shown below, as 
well as 11 types of general-purpose motors. These are 
being made in standard designs. Ratings, performance 
standards, dimensions, and special features (such as 
type of enclosure, bearings, etc.) follow the standards 
worked out by the National Electrical Manufacturers 
Association in conjunction with your industry as- 
sociations. Thus, you get all the advantages of stand- 
ardization and—more than 1600 General Electric 
standard motors to choose from. 


Here’s Proof That Standardization Works! 
Since the beginning of 1948, General Electric has 


Unit-Bearing Fan Washing Machine Oil Burner 


cut the price of its fractional-horsepower motors 
twice—5% each time! With fewer ‘‘special-purpose’’ 
motors to build, G.E. has been able to concentrate on 
the motor types most widely demanded. The resulting 
savings are passed along to you and your customers in 
the form of worthwhile price reductions. Thus, a 
prime objective of standardization is achieved—more 
goods for more people at less cost! 


New Bulletin Describes Standards We have prepared a brief, 
but concise bulletin which tells what the standards are and 
how they are applied. Ask your local G-E office for Bulletin 
GES-3565 or write Apparatus Dept., General Electric Com- 
pany, Schenectady 5, N. Y. 


Machine Tool Gas Pump Hermetic Refrigeration 
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STANDARD 





WASHING MACHINE 


_ MOTORS 


“NEW!” This lighter weight General Electric stand- 
ardized home laundry equipment motor is smooth 
operating and power packed. For example, the start- 
ing winding is glass-insulated for high heat resist- 
ance under heavy starting and accelerating load 
conditions. Ample torque is provided. No mainte- 
nance is required—the motor is permanently 
lubricated at the factory and is designed to operate 
for the normal lifetime of a washing machine with- 
out any attention. 

GOES ON EASILY! G-E standardized washing ma- 
chine motors meet all NEMA standards for domestic 


washing machine motors. To facilitate assembly of 


—__ GENERAL 





Belted Fan Coal Stoker Jet Pump 
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the motor coupling, a special shaft is provided 
which is equipped with a flat and also a drilled hole 
parallel to the flat. Connection studs are located in a 
cast-in terminal box on the end opposite the shaft. 
Motors for all commercial frequencies and direct 
current are the same over-all length. 

OPERATING DATA! Starting torque is 24 oz feet 
for 60 cycles; speed is constant; rotation clockwise 
facing end opposite drive shaft is standard. Counter- 
clockwise on request. For further data, mounting 
dimensions, etc. call or write your nearest G-E field 
office. Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 
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Shaft-Mounted Fan Sump Pump 









General Purpose 
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ASSEMBLIES ! 


















like these 
fit into your 
planning? 





Some typical bellows assemblies for 
temperature and pressure control. 


Pad: 2. 


. . . ” . 
Bellows assemblies for refrigeration \" packless valve and its bellows 
and air conditioning. assembly for vacuum systems. 
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The easiest, most economical way to 

find out whether bellows assemblies can 
improve your products, too, is to turn 
your problem over to our engineering 
department before your plans are too far 
advanced. Each of the bellows assemblies 
illustrated above was designed by us to 
fit specific requirements. Your sketches 
and specifications will be similarly 
analyzed in confidence ...and a 
recommendation sent to you promptly. 
CLIFFORD MANUFACTURING COMPANY, : 
568 E. First Street, Boston 27, Mass. 
Offices in Detroit, Chicago and 

Los Angeles. First with the Facts on 
Hydraulically-Formed Bellows. 


LIFFOR a ALL-ALUMINUM OIL COOLERS 


. 
s 
F % 4 ’ = 
nwa * ST ae y A ae emma, WEEE tut a) = All-Aluminum 
ellows Saws 1 Pal renen’ aa Seal bi renee aie Oval Oil 
heen: S ») ae | a, ptt lea Oil Cooler Cooler 


, 


og 





Bellows seal assembly for protecting 
rotating shafts against leakage. 
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TYPE C—Only 112" in diam- 
eter. Full two watts normal 
rating (entire element) 
for continuous operation, 





TYPE M— Normal rating 
of 4 watts. Diameter 1%". 
Insulated for 1,000 volt 
DC breakdown to ground. 





TYPE E— Dissipates 7 watts. 
Diameter 2%". Supplied 
with grounded contact arm, 
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... they have everything you want 
in a wire-wound control ! 


Size is always an important matter when you're designing products like radio and 
television receivers, testing equipment, light dimming devices and miniature motor 
controls. That’s why Mallory makes its *wire-wound variable resistors good and 
small—the type C control being the smallest two-watt control of its kind avail- 
able today. 


On the plus side, too, is the fact that all Mallory wire-wound controls are designed 
for maximum heat dissipation. .In addition, the M and E types are metal-enclosed 
to provide electrostatic shielding . . . all types are tapered with extreme accuracy 
(linear taper tolerance is within 3%) . . . precision-wound to give extremely long, 
noise-free service. A special feature of the M and C type controls is a spring clamp 
which maintains positive pressure between silver-plated terminals and silver 
element terminations, insuring extremely low terminal resistance. 


The M type Variable Resistor is also available in a complete line of Mallory T and L 
Pad Attenuators, designed to provide impedance matching in audio circuits or re- 
sistive networks to secure maximum power transfer ond minimum distortion. 


It’s a story on a par with that of so many other precision electronic products— 


YOU EXPECT MORE AND GET MORE FROM MALLORY 


MA LLO RY RESISTORS 


(FIXED AND VARIABLE) 





Taran 


we Re MALLORY & CO., 





INDIANAPOLIS 6, INDIANA 






















the first CLEARSITE™ vials in featherweight, 


non-shattering LUSTRON 
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70% LIGHTER THAN GLASS CONTAINERS 


ROUND, SQUARE, OVAL— 
OTHER SPECIAL SHAPES 


UNIFORMITY: DIMENSIONAL STABILITY, 
FLAT NON-ROCKING BASE 


These new vials will be used by the millions for efficient packaging of drugs, cos- 
metics, pharmaceuticals, foods, confections, condiments, novelties, machine parts, etc. 


In savings in shipping weight, bulk packing, 
and breakage, these new containers will pay 
their own way from the start, package engi- 
neers point out. Production men like Clear- 
site’s uniformity for fast, uninterrupted line 
production. Sales managers point out the extra 
plus factors of transparency, color and safety. 
For full information on these vials address 
Celluplastic Corporation, 50 Avenue L, New- 
ark 5, N. J. For full information on Lustron 
for your business, use the coupon at right. 


*Reg. U. S. Pat. Off. by Celluplastic Corporation. 
Lustron: Reg. U. 8. Pat. Off, 


ALL CLOSURES: SCREW, PLUG, FRICTION 











Here’s the very latest in plastic containers! 





Molded in Lustron, these all-new vials and con- 











tainers by Celluplastic Corp. take full advantage 
of the unique properties of Monsanto’s famous 


polystyrene: 





NON-SHATTERING, SEAMLESS, SAFE NO TASTE, NO ODOR 





ALL COLORS: SPARKLING CRYSTAL CLEAR, Pie 
GEM-LIKE COLORS, TRANSPARENT, 
OPAQUE AND MOTTLE 





RESISTANCE TO ACIDS, ALKALIES, IMPRINTED IN PROCESS OF MANUFACTURE 
MOISTURE IN MULTI-COLORS 


eeeeee#ee#ennerteeteeeeee# ®@ 


MONSANTO CHEMICAL CO., PLASTICS 
DIV., DEPT. EMP? SPRiNGFIELD 2, MASS. 
Please send me more information about 
Lustron for my business. 





Nae 





NAME TITLE 





COMPANY * 





CHEMICALS PLASTICS 





ADDRESS 






cITY : STATE 
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SERVING INDUSTRY... WHICH SERVES MANKIND 






Kamsteell 


Here at Fansteel all facilities are available for 
the manufacture of complete electrical contact 
assemblies for every use, typical or special— 
contacts attached to brackets, springs, reed, 
studs or arms, for whatever product. Fansteel 
begins with a thorough analysis of your in- 
dividual contact requirements—recommends 
the most efficient materials and design for 
both contacts and supports—and proceeds 
promptly to precision fabrication under 
accepted specifications. 

Every proved contact material is employed 
—including exclusive Fansteel developments 


COMPLETE CONTACT ASSEMBLIES 


delivered to your plant 
ready for your products 


in tungsten, molybdenum, precious metals, a 
wide range of Fasaloy* alloys and Fastell* 
metallurgical compositions. 

Here indeed, is a complete service—with 
TIME saving, COST saving, and assurance of 
correct installations dependable for long and 
trouble-free performance. 

Fansteel’s engineers long specialized in 
contacts, invite you to free consultation on 
your contact problems, and inspection of 
Fansteel’s unsurpassed facilities. Fansteel 
Metallurgical Corporation, North Chicago, 


Illinois 
*Reg. U. S. Patent Office 


Fansteel 


KLEC 


and 


SLOW 
CONTACT 


CONTACTS 
ASSEMBLIES 
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sow mest DIRECT 
VEEDER-READIN 


Can Have DIRECT EFFECT 

















on your Product’s Sales 


EXAMPLE: Direct-reading Veeder-Root Counter on 
milling machine, replacing oldstyle dials with hairline 
graduations that strain eyes, invite errors. This counter 
controls depth of cut... is pre-set to indicate in ten- 
thousandths of an inch. 


Ten your slow-poke prospects that your product 


now offers them an entirely mew usefulness... Tell them your product can now prove its service 
through a built-in Veeder-Root Counter. guarantee. 

Tell them your product now keeps count of its Tell them this . . . and then see how you sell them! 
own performance ...in terms of strokes, revolu- 


Veeder-Root makes all types of mechanical and 
electrical counters, readily adaptable as built-in 
parts of any type of machine or product. Find out 
and white figures ... nothing to be converted or how yox can count your way to greater sales. Write 


translated. to Veeder-Root Inc., Hartford 2, Conn. 


Veeder-Root |euNieRs 
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tions, pieces, volumes, trips, or any other unit. 
Tell them they get direct readings in bold, black 
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LAKE ERIE upstroke duplex press molding Bausch & Lomb safety goggle eye cups in Auburn 
Button Works Plant No. 1 in Auburn, N.Y. Savings up to 30% or more are usual with this high 
speed semi-automatic duplex press as compared with opposed ram transfer presses. Control of 
the press is accomplished entirely by pushbuttons with automatic timers, stripper reset and limit 
switches for upstroke, return stroke and slowdown. Press has a 200-ton main ram, 50-ton duplex 
ram and 10-ton pullback. Write for complete description of this high efficiency press. 
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AUBURN BUTTON WORKS 


molds safety goggle 
eye cups in 1/3 the time 


with NEW UPSTROKE Duplex Press 


2 


PREFORMS of 1900 Black Durez—a nodular type rag- 
filled high-impact phenolic material—being placed in 
lower mold cavity. Preforms are electronically preheated. 


EYE CUPS are produced with clamping pressure of 180 tons 
on main ram and 40 tons on duplex ram. Temperatures, pres- 
sures and time cycles are preset and automatically controlled. 


LAKE ERIE high-efficiency molding presses—in- 
cluding compression, duplex, laminating and 
laboratory models—are used by leading molders 
to improve production efficiency and product 
uniformity. Through constant research and de- 
velopment, Lake Erie continually offers the most 
advanced improvements in press design and con- 
struction. No matter what your needs, Lake Erie 
has or will quickly design and build a press to 
meet your specific requirements with complete sat- 
isfaction. Write today for bulletin illustrating and 
describing the many standard presses now avail- 
able or let us know the particular type of press 
you desire and we will furnish complete details. 


LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 


878 Woodward Ave., Buffalo 17, New York 


DISTRICT OFFICES IN NEW YORK, CHICAGO AND DETROIT 
Representatives in Other Principal Cities in the United States 
and Foreign Countries 
Leading manufacturer of hydraulic presses—all sizes and types— 
plastics molding...metal working... forging...metal extrusion... 
processing...rubber vulcanizing...stereotyping...special purpose, 


FINISHED S-51 Eye Cups and Goggles, one of many types 
produced by Bausch & Lomb to meet practically every 
occupational requirement for eye protection. 
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1. S. P. permanent magnet used in cosmic ray 
' research at the University of Chicago. A 
“cloud chamber” is fastened rigidly within 
the air gap, so that cosmic rays entering the 
gas-filled chamber are deflected by the mag- Photograph of “tracks” through 
netic field. Physicists’ calculations are based the gas-filled cloud chamber. 
on the path made by the ray through the gas. 





i Cosmic Ray research at the University of rent for operation. Thus it can be taken to 
| Chicago, an I. S. P. permanent magnet helps mountain peaks or up in airplanes for work in 
speed the study of particles unbelievably small rarefied atmospheres. And it has these addi- 
—yet with energy that staggers the imagination. tional advantages: no heat produced, no shock 
U. of C. physicists asked our engineers to fur- hazards, mo operating costs. 

nish this special permanent magnet—with a 6.5 

inch air gap—to make their studies possible at “PACKAGED ENERGY” MAY BE YOUR ANSWER 

high altitudes. Permanent magnets, with their “independent 


WORLD’S LARGEST 


The resulting magnet—of Alnico V—is the 
most powerful permanent magnet in his- 
tory. Yet its weight is only a fraction of that 
of an electromagnet with comparable 
strength; and it requires no electric cur- 


power,” may be the solution to your problems 
—in new equipment designs—or in obtain- 
ing higher efficiency, more economy in 
present products. Investigate now. Sizes 


and materials for a complete range of uses. 
Write today, Dept. G-7. 


THE INDIANA STEEL PRODUCTS COMPANY 


PRODUCERS OF “PACKAGED ENERGY” 
6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILL. PLANTS} VAL 
SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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WIE THIS Ie 
VALUABLE SOURCE OF DESIGN INFORM 


The combined thinking of Ohmite’s many experienced 
engineers is “on call” to help you solve your resistance 
problems. Because they are resistance specialists, Ohmite 
engineers are well qualified to help analyze your require- 
ments and select the correct units to fit your application. (2) 
Years of experience in building dependable rheostats and ‘~e 


\ 

. 6 iP a . 

resistors, in helping others solve specialized resistance ' a. {= 
problems, is your:assurance that Ohmite “know-how” ‘ oA , 


can help you. We invite you to submit your problems to us. ¢ 


@ 


Be Right with ©) 'r\ \\ | & 





LUG TYPE 


Most popular type 
or general purpose 
for general pury 
applications. Con- 
nected by soldering or 
bolting to lugs. Pro- 
tected by vitreous 
enamel coating. 


“DIVIDOHM”’ 
ADJUSTABLE TYPE 


Provided with ad- 
justable lugs for 
securing odd values 
of resistance quickly 
and easily. 


WIRE LEAD TYPE 


Small vitreous en- 
ameled resistors 
which can be con- 
nected and supported 
by their own wire 
terminals. Maximum 
size approx. 20 watts. 


FLEXIBLE LEAD 
TYPE 


Winding is con- 
nected to stranded 
bare or insulated 
leads. Used where it 
is desired to have con- 
necting wires a part 
of the resistor. 


“CORRIB”’ TYPE 


Has edge-wound, 
exposed corrugated 
ribbon winding. For 
low resistances where 
100 watts or more 
must be dissipated in 
small space. 


FERRULE TYPE 


Winding termi- 
nated on metal bands 
for mounting in 
standard fuse clips. 
Provides easy inter- 
changeability with- 
out tools. 


EDISON BASE 
TYPE 


Mounted in ordi- 
nary lamp type screw 
sockets for easy inter- 
changeability with- 
out the use of tools. 


PRECISION TYPE 

Low wattage resist- 
ors of + 1% or closer 
tolerance. Made in 
vacuum impreg- 
nated, glass sealed, or 
vitreous enameled 
type units. 


BRACKET TYPE 


Have metal end 
brackets. Live brack- 
et type is connected 
by bolting brackets 
to panel terminals. 
Dead bracket type 
has separate lugs. 


NONINDUCTIVE 
TYPE 


For radio frequen- 
cy circuits where con- 
stant resistance and 
impedance are re- 
quired. Made in rug- 
ged.vitreous-enameled 
type construction, 






















































Whatever your product—from toy trains to tongue 


depressors—there’s a G-E lamp to 


AMUSEMENTS 
coin-operated games 
phonograph 

football downs marker 


AUTOMOTIVE 
ignition keyhole light 
backup lights 

trouble lights 

motor coach lamps 


AVIATION 

airplane marker lights 

pilot balloon observation light 
instrument and indicator lights 
passenger reading light 


COMMERCIAL 
elevator indicator lights 
call light 

lighted displays 


COMMUNICATIONS 

radio dial light 

code signal light 

portable telephone trouble lamp 
telephone switchboard lamp 


FARM 


electric fence potential indicator 
egg candling lamp 

hand lantern 

tractor lights 


HOUSEHOLD 


candlelight lamps 

sewing machine lights 
blown fuse indicator 
darning light lamp 
telephone dial light 
bathroom scale illuminator 
clock light 

night light 

switch locator 


illuminated house numbers 
closet lights 

keyhole light 

indicator lights on appliances 
illuminated doorbell pushbutton 
vacuum cleaner headlight 


INDUSTRIAL 
color comparator 
oil well gauge 
inspection lamps 
voltage regulator 
neon oscillator 
neon volt meter 
miner's cap lamp 
lighted meters 


INSTRUMENTS 

seismograph lamp 

oscillograph lamp 

galvanometer lamp 

microscope illuminator 

optical pryometer lamp 
recording microphotometer lamp 
electronic calculator lamps 


MARINE 
binnacle lamp 
boat anchor light 
buoy light 

motor boat lamps 


MEDICAL 

hospital annunciators 

surgical headlamp 
illuminated tongue depressors 
ear applicator 
electrocardiograph lamp 
surgical instrument lamps 


MILITARY 

range marker light 

field artillery azimuth light 
gun sight lamp 

practice pistol lamp 


make it better! 


MISCELLANEOUS 
vending machines 

fishing bobber light 
motor scooter lamp 


NOVELTY 

ornamental flashlight 

lighted pencil 

lighted ornaments 

razor light 

compact light 

illuminated magnifying glass 
purse light 


PHOTOGRAPHY 

film printer lamp 

film viewer 

film slide projectors 
photofiash battery tester 


RAILROAD 

trainman’'s hand lantern 

train dispatcher's contro! board 
subway car door indicator 
locomotive contro! panel 


SAFETY DEVICES 

bicycle lights 

truck signal flare 

highway caution beacons 
traffic baton 

photocell exciter lamps 4 
fire alarm signal 


TOOLS 


lighted screw driver 
lighted plumb bob 


TOYS 

toy trains 

lighted banks 
wheeled toy lamps 
doll house lamps 
code practice set 









Many a bright design idea 
starts with a small G-E bulb! 


— from inexpensive novelties to 
costly imstruments—are turning to the 
use of G-E miniature lamp bulbs wher- 
ever light can.add serviceability, conven- 
ience, safety, beauty or sales appeal to 
their products. 


ee in more and more fields 


Listed above are 97 out of hundreds of 
successful products using G-E miniature 
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GENERAL & ELECTRIC 











bulbs. Some of these should suggest a 
profitable G-E lamp application in your 
product. Remember, whatever lamps you 
need, General Electric makes them all— 
all types and sizes, all wattages and volt- 
ages, filament and neon glow, for delicate 
service or heavy duty. G-E lamp specialists 
will gladly help you select the right bulbs 
for your job. 





G-E LAMPS 







NO SNAP JUDGMENT 
WHEN WE RECOMMEND 
POWDER METALLURGY 






























When you consult Moraine Products engineers 
about the possibilities of metal powder parts for 
your production, we don’t just hazard a guess that 
it “might”? work, and accept your order. 





For speculation has no place in Moraine Products’ 
realistic approach to the applications of powder 
metallurgy. 


Before Moraine starts production on a metal 
powder part, we must be satisfied beyond all doubt 
that powder metallurgy will afford advantages in 
reduced costs, as well as improved quality, per- 
formance and delivery. 


If you use finely finished parts, built to close com- 
mercial tolerances, in large volume, why not let 
us determine whether or not powder metallurgy 
is practical for your production requirements? 
You’ll get a straightforward appraisal, based upon 
the broad experience of Moraine Products in the 
production of varied types of parts using a wide 
range of materials and processes. 


And it’s quite likely that Moraine Products will 
be able to save you some money. 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 


METAL POWDER PARTS...BY MORAINE 


ELECTRICAL MANUFACTURING 
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FEL-PRO 


isa 





POINT-of-VIEW 


Since the perfect gasket and the perfect gasket 
service must be engineered to any user’s needs 
and ideas, Felt Products is so set up that you 
deal with this company as you would with a 
laboratory and fabricating department under 
your own roof. That is the Felt Products point- 
of-view. That is why Felt Products has been 
able to advance this art so surely. When you 
deal with Felt Products you see the difference 
at once, and results keep on improving. 


. and, HERE 1S THAT 
POINT-OF-VIEW , 


Maybe you haven’t demanded ENOUGH in gas- 
keting, dielectric, sealing and dampening ma- 
terials, application and delivery. Maybe you 
think that what you want is not practical, or 
not available. Yet, working so intimately with 
so many manufacturers Felt Products has devel- 
oped this art and service beyond what you may 
realize. Advancements come when a manufac- 
turer puts his problem of application or syn- 
chronized delivery up to Felt Products; when 
we answer it, that answer is available to the 
other Fel-Pro customers. Use the Fel-Pro No- 
Charge Consulting Service! Begin by getting 
the comprehensive Fel-Pro M41B Material 
Sample folder. 






a 
ANNIVERSARY YEAR 





aa jl)4 


Improved Characteristics 
and On-Time Delivery 
in Thousands or Millions 





If your wants are unusual, you 
may or may not find exactly what you desire in production 
now at Felt Products—but you may be sure that if engi- 
neering and research can produce it, Felt Products will 
create it for you. There is no charge for Fel-Pro’s Consul- 
tation Service. Why not get acquainted by sending for the 
catalog? Use the coupon now. 


2763 








FELT PRODUCTS MFG. CO. 


1536 Carroll Ave., Chicago, Ill. 


Gentlemen: 


Without charge or obligation please 
send me the Fel- Pro M41B Material 


Sample folder. 











State 




















NEW METHODS BRING “SPECIAL-MOTOR” SMOOTHNESS 





TO STANDARD MOTORS 


Motors have been made in much the same way for 
many years, until Westinghouse— with many years of 
leadership in a-c motor developments—departed from 
“tradition” in electric motor concepts, and built 
the Life-Line. 

Motor-making traditions have been broken by the 
basketful. Users were surveyed to find what they 
wanted in standard motors that they were not getting. 
Life-Line motors were designed and built from scratch 
—by new methods and new tools in a totally new 
plant—to include these features. 

Quieter operation was one feature motor users asked 
for. It’s important in many places—fans, blowers, air 
conditioning. Life-Line motors provide it. Life-Line 
ventilating design limits “windage” noise. New man- 
ufacturing techniques that insure absolute alignment 


Westi 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


ghouse 





and accuracy of fit, reduced vibration. The result is a 
standard motor with the quietness and freedom from 
vibration evidenced in the dramatic demonstration 
shown opposite. Modern tests check every motor for 
accuracy in manufacture. 

You will want full details on other Life-Line 
features—its solid steel construction—freedom from 
lubrication for 5 years or longer—new compactness 
and light weight. Life-Line motors, now built in 
sizes from 1-15 hp, are available in standard and 
near-standard types from stock. Other sizes and 
types—up to 200 hp—will soon be changed over 
to modern Life-Line design. Check your nearest 
Westinghouse office for deliveries—or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21457 











| diameters of shafts and bearing bores is made possible by this 
| precision gauge. Size is checked by any variations in air stream 
escaping between the part being checked and the master gauge. 










MOTOR “ASTHMA” CHECK. Sounds that shouldn’t be there don’t 
get by this “noise detective”. Audiometer tells noise wave length; 
sound level meter (left) checks decibel rating; sound analyzer 
(right) tells the relative amount of different frequencies resulting. 


EVERY UNIT BALANCED. Every Life-Line rotor — not random sam- 
ples—is balanced on a Dynetric balancing machine* to insure 
maximum possible freedom from vibration of every unit. 







SMOOTH? HERE’S PROOF! Coin balanced on edge on 
a Life-Line motor remains undisturbed as motor is 
started, runs and stops—dramatic evidence of Life- 
Line’s freedom from vibration and resulting noise! 





AT WORK 


made by engineers 
for engineers 


—s6o~ 


bs — FP & ant fy A 
bee Ae = 2 — 
(Mes NEE | bo 
Courtesy NORTHERN ELECTRIC CO., makers of Heating Pads 


SPECIFIED BY THIS LEADING HEATING PAD MANUFACTURER 


because 


favored by electrical manufacturers who KNOW! 


CORNISH WIRE COMPANY, tn- 


605 North Michigan Avenue, 1237 Public Ledger Bldg., 
naar 15 Park Row, New York 7, N.Y. Philadelphia 6 
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‘seam | as 5. bia : a 
cambric TAPES 





PROVIDE TIGHT, COMPACT INSULATION 
FOR IRREGULAR SURFACES | 








The perfect insulation . . . which provides the desired 
electrical characteristics, high resistance to moisture, 
acids, alkalis and lubricating oil . . . for irregular surfaces of 
transformer windings, bus bars and terminals, cable ends, 
conductor splicing, etc. Vartex Varnished Tapes comply 
with N.E.M.A. requirements. Technical literature 
available on request. 










yee NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 


Varnished Cambric Cloth Varnished Fiberglas 
Varnished Cambric Tapes ‘“Varsiot’ Combination Slot Insulation 
orauany) Ogher V, Products 
7. Set? arter Varnished Duck Synthetic Resin Extruded Tubing 


Varnished Silk Substitutes Cable Wrapping Tapes 
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Cast to *.005" accuracy?! 


Lower production costs, design flexibility, 
resistance to rust and corrosion... you get them 
ALL when you use INCO Nickel Alloy preci- 
sion castings! 

Casting, instead of forging, forming or 
machining saves shop time and tool costs. INCO 
precision castings of Monel*, Nickel, and Inco- 
nel* can usually be used just as they come from 
the foundry. The sand blast finish is so fine that 
additional machining is rarely required. 

And as for accuracy ...+.005” per inch is the 
common production tolerance. Even closer 
limits can often be maintained when needed. 
Add to accuracy the fact that intricate contours 
are more easily produced by casting than by 
any other method—and you have a combination 
that will solve many a tough design problem. 


Another important advantage...Inco Nickel 
Alloys can be used to greatly extend the life of 


a product. These rustless, strong materials are 
highly resistant to heat, corrosion, abrasion and 
fatigue. 


Check with INCO if your machining costs 
are running high. If modern precision casting 
techniques can solve your problems, you will 
be assured of mass-production economies plus 
a dependable source of supply. 


Simply send a print and a sample, if avail- 
able, with the quantities needed. We will be 
glad te tell you whether or not precision cast- 
ing is practical for your problem. 


Meanwhile, perhaps you have other metal 
problems. Our newest publication “66 Practi- 
CAL IDEAS FOR METAL PROBLEMS IN ELECTRICAL 
Propucts’ shows how other manufacturers have 
solved scores of tough design questions. Send 
for it today. 


*Reg. U.S. Pat. Off. 


The International Nickel Company, Ine. 


67 Wall Street - New York 5, N. Y. 


EMBLEM 


NICKEL & 


OF SERVICE 


A, ALLOYS 


MONEL* « “K”’* MONEL « “S"* MONEL « “R"* MONEL © “KR"* MONEL © INCONEL* ¢ NICKEL © “L"* NICKEL © “Z"* NICKEL 
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what the 


WELL-DRESSED WIRE will wear! 


Tuere’s a new look for wiring, too . . . jackets 
made from Marvinol,® the better vinyl resin. 
Look at these advantages Marvinol offers! 


MORE STABILITY! 


Marvinol offers superior stability in processing and in end 
products. High molecular weight gives extra toughness 

... yet it is easy to extrude, injection mold or formulate 

by other processes. Wire covering made from Marvinol 
has greater resistance to heat and light, greater low 
temperature flexibility, may be brilliantly or deli- 
cately colored. 





MORE UNIFORMITY! 


Now available in production quantities, 
Marvinol resins are a development of Martin 
research and Martin’s quarter-century of 
plastics experience. They're being pro- “% 
duced in the world’s most modern chemical 
plant to assure you of unexcelled uniformity. 
The Glenn L. Martin Company, maker of 
Marvinol, does not compound or fabricate in 
the plastics field. If you make, coat, buy or use 
wire, our expert sales engineers and fully 
equipped customer service laboratory offer full 
technical cooperation. Write: Chemicals Division, 


The Glenn L. Martin Company, Baltimore 3, Md. 


1. © 







RESINS, PLASTICIZERS AND STABILIZERS, PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY ~ AN INTERNATIONAL INSTITUTION 
“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN" 
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CONSTANT FLEXING 
hob with some cables 
but Amerclad is built to 


give unfailing service under 


conditions like this. 


plays 


d contact W 
and grease do not damage 
Amerclad Portable Machine 


Cables. 


LI GH TINE: 
flexibility and high resist- 
ance to heat and abrasion 
are combined in Amerclad 
Welding Cable. 


LONG SERVICE 


under rough usage and ex- 


posure to oil make Amerclad 


Cords first choice for DP 
able tools. 


ort- 


ELECTRICAL MANUFACTURING 





e you make or use electrical equipment that operates 
under any of the above conditions, you should consider 
U-S-S Amerclad Rubber Covered Cords and Cables. 

Oil-resisting Amerclad Cables are made with a Neo- 
prene cover which doesn’t swell when exposed to oil or 
grease. 

Water can’t penetrate the live rubber covers. That’s 
why so many Amerclad Cables are used on dredges, mining 
machines, trolley buses and other portable equipment. 


Sunshine won’t crack the specially compounded Amer- 
clad covers so that this cable can be used outdoors or inside. 

Heat and flame resistance of Amerclad Cables is such 
that they easily pass the State of Pennsylvania flame test 
for mining cables. 


Ozone troubles at higher voltages are prevented in 
Amerclad Cables by use of conducting rubber tape known 
as PS Shielding, a development of American Steel and Wire 
Company engineers. 

Abrasion Resistance of Amerclad Cables has made 
them famous throughout industry. No other rubber covers 
surpass Amerclad in toughness — they are made of “tire- 
tread” rubber and can be dragged over sharp rock or rough 
floors without damage. 


Applications. Amerclad cables are especially built for 
portable machinery and tools of all kinds. They are used 
for motor and generator leads, machine tools, welders, ap- 
pliances, mining machinery—wherever a sturdy rubber cov- 
ered cable is needed for long life and freedom from trouble. 


, 


 -WWREE-CONDUCTOR 
AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO a 
| PORTABLE POWER CABLE 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS Fs WITH TYPE PS CON- 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS ) QUCTING RUBBER 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK ad SHIELDING 


Uss) AMERCLAD CABLES 
ET a A 
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Medium-duty mofor, type B. Torque 
rating of various models from .015 
pound-inch at 60 rpm. at 60 cycles to 


Medium-duty motor, type H5. 
Torque rating from .20 pound-inch at 
6 rph. to .50 pound-inch at 1 or 2 rph. 


Light-duty motor, type H3. Torque 
rating .018 pound-inch at 3.6 rpm. at 
60 cycles. 


For accurate 
long-life 


instruments 


PICK 
TELECHRON 


WO} 0] 65 


Count on a Telechron synchronous 
electric motor for the absolute ac- 
curacy and dependability so vital in 
automatic timing, switching, control 
and recording instruments. These 
self-starting motors are engineered 
and precision-built for long, con- 
tinuous service in an almost limitless 
range of industrial applications. 


Because they operate in perfect 
synchronism with any commercial 
frequency, they have to be accurate 

. can’t run faster or slower. The 
replaceable, high-speed rotor unit 
is sealed in to keep out dust, and 
lubricated by Telechron’s exclusive 
oiling system for long life. Fields are 
mounted externally for easy service 
and lower operating temperatures. 


at 60 cycles. 


Type 1M8 synchronous movement. 
Small, compact movement for light-duty 
applications. Terminal shaft speeds from 
12 rph. to one revolution in 24 hours. 


Terminal shaft rotation clockwise. 


Telechron motors are available in 
many different types, torque ratings 
and terminal-shaft speeds. Torque 
ratings are conservative. Motors are 
available for all standard commercial 
frequencies. 


These motors give you the advan- 
tages of the longest engineering and 
manufacturing experience in the 
field. They’re built by the largest pro- 
ducer of synchronous electric tim- 
ing motors for over 25 years. Every 
one is Underwriters Laboratories 
approved. Telechron application en- 
gineers are always glad to discuss 
your special requirements. Address 
Motor Advisory Service, Dept. H, 
Telechron Inc., Ashland, 
Massachusetts. 


THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


32 


.375 pound-inch at 1 rpm. 


Type 1M9 instrument movement. 
Designed especially for chart drives but 
adaptable to most instruments. Termi- 
nal shaft speeds from one revolution in 
15 minutes to 1 in 30 days. Terminal 
shaft rotation counterclockwise. 


Telechron motors are meeting the 
need for greater accuracy and de- 
pendability in many industrial appli- 
cations. They include: 


Timing Signaling 


Fixed Process 
Controlling 


Controlling 


Metering 


Recording Measuring 


Switching Gaging 


Cyeling Regulation 


Operations Communications 


SYNCHRONOUS MOTORS 


ELECTRICAL MANUFACTURING 





FRACTIONAL Ho, 
$ 


GET HIGHER STANDARDS OF UNIFORM ACCURACY 
IN THE SIMPLE, LOW COST, SMALL GEARS YOU BUY 


SEND FOR THIS FREE 
CATALOG-BULLETIN 


The G.S. Gear Bulletin illus- 
trates and describes many 
different types and applice- 
tions of G.S. Small Gears. It 
offers valuable aid to anyone 


i ‘ . . e concerned with specifying 
If there was ever a versatile organization in the mass production of Gears 12 D.P. and finer. Ask 


BETTER Small Gears .. this is it! For, G.S. facilities are equally well oe company stationery, 
adapted to making simple, low cost forms of Fractional Horsepower Gear- cee 

ing as they are to producing the finest and most intricate close-toler- 

ance jobs! 


So, get the benefit of highly specialized G.S. “know-how” on the less 
costly small Gears you need. Enjoy the inevitable plus-values built into 
every G.S. Gear .. values that give greater uniformity, accuracy, econ- 
omy, longer and more satisfactory performance. Ask a G.S. Small 
Gear specialist for ideas, suggestions, and cost estimates. There is no 
cost or obligation involved. 


Meat] 


MEMBER OF 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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Need NEW LIGHT 
on your RING PROBLEM? 


When you have exhausted other means of cut- 
ting your ring costs, get some new light on the 
problem by calling on the ring specialists — 
Cleveland Welding Company. Find out how our 
26 years of experience in making rings, hoops 
and bands, plus our special equipment devel- 
oped for lowcost mass production of rings, fit 
into your needs. We can often quote a lower 
price than your own internal cost estimates. As 
specialists, we know the short cuts and methods 
that long experience and thousands of job 
problems can teach. 


If you need rings in quantity lots, at lower 
prices, send us details with sketch or blue- 
prints and ask us to quote. 
















ELECTRICAL MANUFACTURING 


it’s the frame that 


saves you money... 
R E& M INTERCHANGEABILITY 


SOLVES SMALL-MOTOR PROBLEMS 


Whether your fractional horsepower needs are few or several, Robbins 
& Myers motors offer many distinct advantages ... give you full inter- 
changeability of all motor types in any one frame size... eliminate expen- 
sive redesign when motor requirements change. Compact, well insu- 
lated, standardized R & M fractionals save you trouble, time and money. 


ADAPTABILITY IS IN THE MOTOR 


The costly problems of special heads and unusual service demands dis- 
appear in the magic of R & M application flexibility. Identical shaft and 
mounting dimensions make installation easy. Choice of enclosed or 
open frames—special ventilation—rigid base, resilient base, face, flange, 
or hub mounting. R & -M standardization lightens your work; brings 
economy and practicability to small-motored equipment. 


WIDE RANGE OF TYPES AND SIZES 


AC, DC, and Universals—backed by 50 years’ success in building fine 
motors for equipment manufacturers—are ready to serve you. Make 
R & M your standard, too. Write today for types, sizes, and engineering 
specifications. 


de) 3-3) ed | | a ee oe 
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UNION 
PACIFIC 









Lee Knous 


* One of a series of ad- 
vertisements based on 
industrial opportunities 
in the states served by 
Union Pacific Railroad. 


Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, Idaho, 
Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 
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THESE SILVER GRAPHITE CONTACTS 


at 30% HARDER 


Assure a much longer life under 
short circuit conditions 


The unique combination of materials used 
in Stackpole silver-graphite contacts re- 
sults in units that are 30% harder than 
conventional types. Despite this greater 
hardness, the basic ingredients remain the 
same and there is no deterioration of elec- 
trical properties. The only difference is 
that the contacts last much longer under 
short circuit conditions, assure far better 
contact drop, and have greatly improved 
wearing qualities. They are ideal for cir- 
cuit breakers, contactors, relays and other 
applications where, although the use of 
silver-graphite contacts is indicated, ordi- 
nary units leave much to be desired. Write 
for details, outlining your application and 
problems. 








CARBON MOLDS and DIES 


Typical of the advantages of Stackpole 
Carbon-Graphite molds and dies is their 
use in powder metallurgy, where pres- 
sure must sometimes be applied to ma- 
terials at very high temperatures. Graph- 
ite molds are used for these applications 
since graphite and carbon maintain their 
strength at higher temperatures better 
than any other materials. The molds are 





UAC ee LL 
BUT DIAMONDS 
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CARBON - GRAPHITE - MOLDED METAL 


Eugineering News— 


SINTERED ALNICO II 


PERMANENT MAGNETS 


- « » for worthwhile savings in odd shapes 


and small sizes 


In numerous applications involving permanent magnets up 
to 2 ounces and often of odd sizes and shapes, Stackpole 
magnets of sintered Alnico II have cost less and proved supe- 
rior magnetically. Because of these advantages, it is highly 
desirable to design odd-shaped magnets for sintered produc- 
tion. This can be done simply by avoiding re-entrant angles 
and aligning holes, slots and offsets in the direction of mold- 


ing pressure. 


A recent Stackpole development has been the production 





of sample magnets without dies. Thus we welcome the oppor- 
tunity to make samples to your specifications—and let you 


be the judge! 





CARBON ond GRAPHITE 
BEARINGS 


Longer Lasting Under Difficult Conditions 





The low-friction properties of graphite 
are used in many different ways by Stack- 
pole engineers to improve the friction 
characteristics of bearings. Stackpole 
stands ready to contribute worth-while 
suggestions to those with bearing prob- 
lems based on years of specialization in 
carbon and graphite products. Why not 
take your next problem to Stackpole? 


either heated in an electric furnace or by 
passing current through the molds them- 
selves. Pressures up to about 1,000 pounds 


per square inch may be applied to the @? 


molds at temperatures up to 1200° 
C. Other Stackpole molds and dies 
include units for rail-bonding, 7 
glass molding, continuous 
casting, and many other 0? 
molding and casting 
operations. Pr 


FREE CARBON SPECIALTY 
ENGINEERING DATA BOOK 


Far more than a mere catalog, the Stack- 
pole CARBON SPECIALTIES BOOK 
contains a wealth of detailed information 
that should prove invaluable in helping 
you to evaluate the-unique possibilities 
of carbon, graphite, and powdered metal 
materials in solving a wide range of en- 
gineering and production problems. Write 
for your copy today on your company 
stationery. Ask for Booklet No. 40. 4 





STACKPOLE CARBON CO, 
St. Marys, Pa. 


Without cost or obligation on my part, 
please send me the following: 


A Copy of Stackpole Carbon-Graphite Spe- 
cialties Booklet 40. ? Pe CO 


Data on Stackpole Alnico II Magnets, CJ 


7? All requests must be on company stationery 


Name 
Company 
Address 
City 














State. 















on how to use 
clean, controlled, 
electric heat... 





... for uniform | <= ... for efficient 





surface heating " liquid heating 


“Screw-in”? durable G-E Calrod im- 
mersion heaters through the side of 


“Build in’’ easily installed G-E Cal- 
rod* heaters in cartridge, strip, or 





aS 
e7 ae tubular form to get even surface heat on kettles and tanks to keep water at 
~ QA packaging machinery, industrial hot exact working temperatures desired, 

\ plates, hydraulic presses, etc. Cartridge or suspend them over the side in 


heaters are from 30 to 1200 watts for i easily formed coils to maintain oil, 
sheath temperatures up to 1200 F; electroplating baths, etc. at most 
strip heaters from 150 to 1500 watts efficient heat. Made in a range up to 
for sheath temperatures up to 1200 F; _ ee Pee 10,000 watts or more, 115 and 230 
tubular heaters from 250 to 5000 watts 1 ew | volts. 


for sheath temperatures up to 1500 F. 





peocere- 


...for convenient ... for accurately 


controlled metal melting 


Adapt dependable G-E Calrod im- 
mersion heaters to existing pots—or 
specify them in standard G-E pots 
to get exact control of heating rate, 
uniformity of temperature, and correct 
pouring conditions when melting lead, 
solder, tin or babbitt. G-E metal-melt- 
ing pots are available up to 4500 
pounds capacity. Heaters up to 10 kw 
or more, 


1 

process air heating 

! 
; Mount handy G-E fin-Calrod heaters 
1 
{ 
| 





in banks or shape them to fit forced- 
convection air-heating devices and air 
ducts of all kinds. Or use G-E strip 
heaters for warming and drying cab- 
inets, and other natural-convection 
heating applications. Fin-Calrods are 
made in ratings up to 10,000 watts 
and 600 volts, for sheath temperatures 
up to 850 F; strip heaters from 150 to 
1500 watts for air temperatures up to 
800 F. am 





*Reg. U.S. Pat. Of. 
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HOW TO FOIL Oil 


Good news! Oil and cutting fluids can’t penetrate 
G-E limit switches, now made in oil-tight con- 
struction. Snap action assures repetitive accuracy 
of operation. General purpose Type CR9440-Jl 
(shown here) has double-break silver contacts, 
case-hardened operating parts, and strong die- 
cast case for long operating life. (Bulletin GEA- 
4643) Space-saving Type CR9440-K1 (available 
from stock) measures only 1!4 by 33} by 144, 
features four interchangeable operating heads for added flex- 
ibility. (Bulletin GEA-4644). 


YOU ASKED FOR IT! 


We checked with machine tool makers the 
country over to find out what was wanted 
most in a control transformer. These G-E 
machine tool transformers—made to your 
specifications, matching your job needs 
contain every important feature you asked 
for. The complete line includes an all- 
purpose group of units that saves you 
costly inventories and storage space. 
Functional, compact design saves panel 
space and extra wiring costs. Built-in 
overload protector prevents transformer damage under sus- 
tained overload. What’s more, they’re available from stock. 
Bulletin GEA-4887 tells the whole story. 


THE SWITCH YOU CAN USE 10,000 WAYS 


The sky’s the limit on the number of circuit 
combinations and operation sequences you can 
get with the Type SB-1 control and transfer 
switch. Its many standard cams, contacts, 
fingers and other parts provide arrangements a- 
plenty for opening, closing, and transferring 
low-capacity electric circuits. You’ll find full 
information on this versatile, compact switch in Bulletin GEA- 
4746, including a specification form that lets you literally write 
your own ticket of contact combinations. 


A-C PLUS ADJUSTABLE SPEED 


Looking for an adjustable speed a-c 
motor? Is a 3-to-1 speed range suffi- 
cient? Here’s the answer—the G-E 
Type ACA adjustable speed Tri-Clad 
induction motor. It gives you con- 
venient stepless variable speed with- 
out gears, clutches or conversion equipment on metal lathes, 
punch presses, and other machine tools. Ratings are from 3 to 
200 hp. And because it’s Tri-Clad, it’s extra-protected against 
electrical breakdown, operating wear and tear, and physical 
damage. Send for Bulletin GEA-4883. 
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TIMELY HIGHLIGHTS 


ON Cre PRODUCTS 


DY 


Motor Parts 


..-that streamline 
your design 


In designing small, motor-driven devices, portable tools or ap- 
pliances, you save on weight and size by using series-motor parts 
to tailor-make the power unit. You cut costs with fewer parts and 
less machining. And you can streamline your product for added 
customer appeal. 

Phantom view shows a set of G-E series-motor parts invisibly 
mounted in a drill assembly. These parts—stator, wound rotor, 
and brush mechanism—are made by G-E in a complete line. It 
includes ratings from 1/100 hp to 1 1/3 hp at speeds from 5000 
to 10,600 rpm, for operation on a-c or d-c up to 250 volts. Frame 
diameters run from 21%” to 434". 

It’s a good idea, too, to tap the experience of a G-E engineer 
on series-motor parts for your next “‘inside’’ job. Send for Bul- 
letin GEA-1942. 





General Electric Company, Section E 668-63 
Apparatus Department, Schénectady 5, N. Y. 


Please send me the following bulletins: 


(1) GED-650 — Electric heaters and heating devices 
() GEA-1942 — Series motor parts 

() GEA-4643 — General-purpose limit switches 

(1) GEA-4644 — Small size limit switches 

() GEA-4887 — Machine-tool transformers 

[) GEA-4746 — Type SB-1 control and transfer switches 
] GEA-4883 — Type ACA Tri-Clad induction motors 


rm 


CONSULT YOUR SWEET'S! You'll find “everything electric” 
for machinery manufacturers in the General Electric section. 


Company 
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City 
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SCHENECTADY VARNISH COMPANY, Inc. 


Schenectady 1, New York 
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TOPHET is the tough, 
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element to the desired size and resistance - - 
as a wink! As fast as you need them, this TOPHET 
team will turn out rugged heating elements that will 
lastingly identify your electri 
ility and consumer 8a 


cost per element will be of immediate interest to you. 
Why not call or write for further details, now? 
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WIDE, STEPLESS SPEED RANGE 
AUTOMATIC SPEED REGULATION 
SMOOTH, FAST ACCELERATION 
AUTOMATIC CURRENT LIMITATION 































MOT-0-TROL. ..@ wide, stepless speed 


control for d-c motors from a-c power line 


You get complete motor control from a single 
control station with Westinghouse Mot-O-Trol 
—a new development that provides a wide, 
stepless range of speeds for d-c motors operated 
from alternating current. Mot-O-Trol starts 
motors. It brings them up to preset speed 
smoothly and rapidly. It permits wide change 
of speed at any time. It regulates speed under 


CHECK THESE 
MOT-O-TROL FEATURES 


® Smooth, automatic acceleration. Current 
limit is preset to suit load requirements. 

© Finger-tip speed control on one small 
dial. 

@ Minimum number of circuits and 
industrial type components. 


varying loads. It applies dynamic braking for 
stopping. It reverses motors. Mot-O-Trol pro- 


’ vides precise control in a packaged drive that ’ oe torque—low to base motor 
needs no additional equipment. It can be mount- ee ‘ 
cate : ® Constant horsepower—base to higher 
ed on or built into machines. speeds 


Today, Mot-O-Trol versatility is solving drive © Protection against overloads, low voltage 


problems in nearly every industry. In yours, too, and field failure. 
there may be an application where exacting con- 
trol will step up the efficiency of men and ma- 
chines. Investigate Mot-O-Trol advantages to- 
day. Get all the facts ... the complete story. Call 
your nearest Westinghouse representative and 
ask for booklet B-3256 or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-60679 


Mot-O-Trol cabinet 
for 15 hp drive 






Westinghouse 


PLANTS IN 25 CITIES... € ] OFFICES EVERYWHERE 
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(Left) Apartment house tenants were 
complaining about noise and vibration 
in this elevator installation. U.S. engi- 
neers recommended installing three 
Angle Type U.S. Royal Safety Mount- 
ings. The machine’s weight was prop- 
erly distributed on these rubber bonded- 
to-metal mountings. Transmission of 
vibration and noise created by oper- 
ation of the elevator equipment was 
eliminated. Also, elevators now stop 
and start more smoothly, and mainte- 


nance costs have gone down. 


(Below) Police radio insulated against 
vibration and shock. When the police 
speed to emergency assignments, 
broken radio tubes or interrupting 
noises can be disastrous. Such diffi- 
culties have been eliminated by the 
proper use of cylindrical type U.S. 
Royal Rubber Mountings which ab- 
sorb vibration and shock and protect 


the sensitive instruments. 


If you have a problem of vibration, impact, or trans- 

mitted noise, the engineering staff of United States 

Rubber Company may be able to help you. By means 

of engineered rubber mountings carefully and specifi- 

cally designed for each job, U.S. scientists have 

solved many such problems in a wide range of indus- 

trial installations. They will be glad to analyze your A PRODUCT OF 

problem, whether the product involved is big or small, 

whether it be in the planning stage or already com- 

pleted. Write Mechanical Goods Division, United 

States Rubber Company, 1230 Avenue of the Ameri- etiam Senees 
cas, New York 20, New York. RUBBER COMPANY 
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INSPECTING 


FORMING 
ASSEMBLING 


WELDING 


FINISHING 


Here are completely integrated facilities for fabricating 
sheet metal—from planning through packaging of finished 
product—all available in one organization, one responsi- 
bility. As specialists in the working of the light metals, 
Colgate craftsmen have acquired experience that pays 
off in faster service and lower cost all along the line: 
designing, tooling, fabricating, assembling. 

Colgate location, too, pays off in time and money. 
Eastern manufacturers enjoy easy communication, fast 
delivery and low freight bills when Colgate supplies 
them. Western firms are days and dollars closer to eastern 
ports and markets when Colgate serves as an Eastern 
Branch Plant. 

Whether your requirement is for a single part, a sub- 
assembly, or a complete product—you will find Colgate 
geared to your needs in making it. 

Our engineers and tool designers will be glad to work 
closely with your staff. 
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Detailed Technica] 
Data on the facilities 
available at the Col- 
gate plants are given 
in this illustrated 
brochure. It also ex- 
plains the extensive 
Colgate services — 
suggests ways in 
which they can 
prove of value to 
you. 






























RADIO “TRAFFIC COP” 
with a good heart! 


Operating where audio frequencies form performance is obtained without 
crowd the thoroughfares, variable at- sacrifice of quality. 


tenuators assure precision volume con- 
P To assure topnotch results, the maker 


trol in speech input equipment for Daven Company of Newark; N. J. 


radio consoles, sound motion pictures, specifies that a// its resistors, “stand- 


public address systems, and television. +4. in the industry”, be wound with 
With a “traffic cop” of this type in Wire drawn from Driver-Harris electri- 
cal heat and corrosion-resisting alloys: 


Nichrome*V, Nichrome*, Advance*, 


each microphone circuit of a multi- 


microphone set-up, input volume of 
D-H Manganin and the newly devel- 


oped 331 Alloy which has very high 
specific resistance and a very low tem- 


one unit can be gradually faded out 
while that of another is increased; 


- ackground program ef- ‘ : 
close-up and backg d progra perature coefficient of resistance. 


fects can be reproduced with whatever 

degree of contrast is desired; and the If you require electrical resistance 
resultant mixing of all microphone in- Wire of outstanding uniformity, high 
puts can be precisely and smoothly ‘tability, and long life, be guided by 
the example of Daven, whose products 


handled, through a master gain control, 


a tea : r rl ve 
to meet all variations in program tonal are used the world over, and ha 


d . Driver-Harris supply your needs. For 
intensity. 
D-H alloys are the very heart of good 

Since impedance of a circuit is kept electrical equipment of all kinds. Send 


constant while volume is changed, uni- _us your specifications. 


Nichrome is Manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


*T.M. Reg. U.S. Pat. Off. 


Oving performance 


Notably compact, Daven Rotary-type Variable Attenuators are made in sizes from 134” to 234” outside 
diameter. Standard units, giving up to 45 steps of attenuation, are available with built-in cueing control, 
enabling recordings, transcriptions, remote or network programs to be cued without necessity for 
auxiliary switching mechanism. Accuracy of resistance: from 0.1% up. 







Chosen by Yale & Towne Mfg. Co. for Articulated Iron 


On the leads across the jointed sections of 
a hot iron is a “hot spot” for insulation. High 
temperatures and frequent flexing combine here 
to make the insulation job especially difficult. 
Yale & Towne Mfg. Co. found the answer in 
VARGLAS Non-Fray Sleeving, Type HP. 

VARGLAS HP Non-Fray Sleeving is formed 
of Fiberglas braid. Durability, especially under 
flexing, is increased through the “normalizing” 
process. A color is added to the Fiberglas for 
identification purposes. The satisfactory per- 


formance of the “Tip-Toe” Irons supports Yale 
& Towne’s selection of VARGLAS. 

For insulation problems of even more difficult 
nature, VARGLAS Silicone- impregnated Sleev- 
ing and Tubing offer a range of reliable, super- 
performance insulating materials that success- 
fully work through temperatures from 500° F 
down to —85° F. These war-developed insulators 
won their ratings through meeting the drastic 
demands of military aircraft for high dielectric, 
low-space, dimensionally stable insulating media 
that could serve in all temperatures encountered 
from sea-level to substratosphere zones. We also 
supply VARGLAS treated and untreated Lite-wall 
Sleevings (ECC-A and ECC-B). 


Write for free samples and specifications of these 
Fiberglas and Silicone Sleevings. 


ee ee eee 


VARFLEX Corporation, 309 N. Jay St., Rome, N. Y. 


Please send me your free folder containing samples of your different types 


of electrical insulation. | am particularly interested in samples suitable for i 


ee 
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Put ‘em together Right 





...and there’s your plastic part! 












Berner ver, let us do it. Timing and executing all the steps that go into 
plastic production calls for an experienced hand. So it’s no puzzle to us. We’re veterans 
in the industry—we can show you a nice bright accomplishment record along with a long 
list of satisfied customers—we’ve got the plant, personnel and equipment to do a good job 
at a fair price—and we’re interested in your business. 

We offer a self-integrated, dependable source for plastics—complete from design and 
engineering to cost-conscious finishing equipment. If you’ve got a compression, transfer, 
or plunger moulding job, look us up. Question our old customers—or let a Kurz-Kasch 


sales engineer give you the story. 


Kurz-Kasch, inc.,1 4195S. Broadway, Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 ° Detroit, Randolph 5214 
Franklin, Pa., Venango County 186 e Los Angeles, 
Prospect 7503 * Dallas, Lakeside 1022 °* St. Louis, 
Rosedale 3542 e Toronto, Canada, Adelaide 1377. 
EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 














FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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WIRE THEM 






Every manufacturer knows that the streamlined, modern look helps 
increase the salability of any appliance. But it’s the important, unseen 
wiring that helps to keep the appliance purchaser sold after the sale. 
That’s why so many manufacturers specify, and insist upon, Deltabeston* 
appliance lead wire whenever wiring has to beat the heat. 

These manufacturers know that the felted-asbestos insulation of 
Deltabeston appliance lead wire provides extra-high heat resistance with- 
out sacrificing flexibility. They know that twisting, bending, and abrasion 
will not cause this insulation to crack during installation, or in service. 

Deltabeston appliance lead wire strips freely, with no fraying or un- 
ravelling. The insulation cuts clean — does not push back on the con- 
ductor. This heat-beating wire can be furnished in a variety of colors, 
and with copper or nickel conductors, in coil, spool, or reel pack. 

Why not investigate the many advantages Deltabeston appliance lead 
wire offers? For specifications or samples, just write to Section Y14-722, 
General Electric Company, Bridgeport 2, Connecticut. 


*TRADE-MARK REG. U.S. PAT. OFF. 
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HI-AMBIENTS 


Application hints on the 
complete Deltabeston line 


GREATER CAPACITY 
from smaller frames is 
today’s motor demand. 
That makes the selec- 
tion of magnet wire 
more important than 
- ever. Deltabeston as- 
bestos- and glass-insulated magnet wires 
make the most of the space allowed for 
the windings and yet, can still take high 
ambient temperatures and overload heat. 
Motors keep running because the spe- 
cially impregnated asbestos or varnished 
glass-yarn insulations won’t bake out. 
The toughness and flexibility of the in- 
sulation, plus the extreme softness of the 
copper conductor, permit the wires to be 
used for the most intricate winding ap- 
plications. 
















































HEATING AND COOK- 
ING equipment need 
Deltabeston heater 
cords. The tough-rub- 
ber insulation, inter- 
mediate liner of felted 
asbestos and tight cot- 
ton or rayon braid, applied over a re- 
silient copper conductor, provide great 
protection and durability against con- 
stant, hard use. Order Deltabeston heater 
cords in any of four standard patterns. 
Or, if your requirement is 5000 feet or 
more, a special pattern can be supplied. 


INCANDESCENT OR 
FLUORESCENT, Delta- 
beston fixture wire can 
be used for both types 
of lighting. Heat-beat- 
ing Deltabeston stays 
on the job even at tem- 
peratures as high as 
125 C (257 F). And, Deltabeston’s mois- 
ture resistance helps cut trouble on jobs 
where dampness is a factor. Be sure your 
fixtures have the protection of heat-beat- 
ing Deltabeston. 





MOISTURE-RESIS- 
TANT OR SMOKELESS 
electric stove wire is 
available in the Del- 
tabeston line. Both 
are for 300-volt ser- 
vice, and can be ob- 
tained with copper 
or nickel conductors. For temperatures 
up to 200 C (392 F), make your choice 
from one of several wires included in the 
complete Deltabeston line. Types for 300- 
or 600-volt service are available. 
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@ Here are positive line working prints that are amazingly clear and easy to 
read. Every detail on the original pencil drawing is reproduced in crisp, dense 
black lines that stand out in sharp contrast against the white background. 
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DRY DEVELOPED 


It has been the goal of K&E in developing Heliost, to bring you a better, more 

dependable line of dry diazo reproduction materials than had ever been made 

before. To achieve this, K&E established a new, modern plant for the manu- 

facture of Helios materials exclusively. We not only make the finished products 

—but we manufacture, to our own exacting standards, the required color-forming 

components. You see the*results whenever you make prints on Helios papers, 

cloths or films—for their consistently high quality is due to the fact that, from 

start to finish, Helios materials are made 

we * with the skill, care and vigilance charac- 

GC rtn ers i n C reali n teristic of K&E throughout 81 years of 

p making drafting and reproduction ma- 
terials and equipment. 


You can make positive line working prints on black line, blue line or maroon line 
opaque Helios papers or cloth directly from original drawings, layouts, letters, 
documents, forms. Or you can save your originals and reproduce positive line 
working prints directly from positive line intermediate originals on Helios trans- 
| parent papers, cloth or films. For samples, write Keuffel & Esser Co., Hoboken, N. J., 
or ask your K&E Dealer or K&E Branch for a demonstration. Remember . . . 
you're positive with Helios! 
KE 
Drafting, 
Reproduction, 


Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 


tReg. U. S. Pat. Off. 
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OPEN FRAME BALL BEARING — This frame is 
nd allows a large volume . 

W through the motor. The 

accessibility of aij Parts makes this type 

motor popular with maintenance men. It 

has proved most Satisfactory for general 

and dirt 

available 

inclusive, 


ude AMERICA 
Maa) ala 3 
cS 


ae 
pA RA So 


eT 


ee 


DAYTON, OHIO 


JULY 1948 





Q. what is the correct 
brush pressure? 


Too much depends on type of brush and brush holder and on the 
condition and speed of the commutator to make iron-clad rules 
for the best brush pressure. The only way of determining exactly 


the most economical and efficient ratio is by actual test. 


Speer Carbon Company engineers are equipped to make such 
tests for you. Out of their years of experience in the manufacture 
and application of brushes, they'll give you a recommendation 
for the most efficient spring pressure—and at the same time, 


recommend proper brushes for all-around, better performance. 


Wherever it’s a question of brushes, take advantage of our 


S research and experience. Call in a Speer engineer. 


IVT mae Nha brushes -contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
PARE ARIMMANNO CHICAGO’ CLEVELAND’ DETROIT* MILWAUKEE* NEW YORK* PITTSBURGH 
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Simple—isn’t it? Take an easy-handling coil of SuVeneer : 


i 
Copper Clad . . . twist and crimp it just so... and you have | 


fine flexible tubing that is strong as its tough steel core, re- | 
COPPER CLAD METAL 


sistant to corrosion as its solid copper facing inside and out! 


This is but an instance of SuVeneer Clad Metal's almost 
endless versatility . . 


. may we help you in developing your | 
own profitable applications? Write. 


Su Veneer Clad Metal 


ior Steel 
Nie ainallail | Superior Stee 
An Stainless in all grades 


inthe production of fine strip steels since 1892 CORPORATION 


CARNEGIE, 





Alloys and Spring Steels ee ee 
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RELAYS OF ADAPTABILITY 





Type BN 


Type BG 


Thousands of specifications are filled by the complete 
line of Allied Relays—seven of which are grouped around 
the Allied emblem of engineering leadership. 


Allied Control engineers pioneered the design of relays 
from signal circuits to 75 ampere contacts, coils from 
12 milliwatts to 3!/, watts to give the smallest mounting 
area and accessible wiring facilities. 


*Type “BOHO" is D.P.D.T. relay sealed with standard 
octal plug. Contact rating of 5 to 10 amperes and coil 
capacity of 115 v. D.C. at 2.5 watts and 220 volts; 25 
and 60 cycles at 4.5 volt-amperes. 

*Type CN" is S.P.S.T. doubie break relay with 50 ampere 
contacts and coil capacity of 115 v. D.C. at 3.5 watts and 
220 volts; 60 cycles at 10.5 volt-amperes. 

*Type ‘BN is 6 P.D.T. relay with 15 ampere contacts and 
coil capacity of 115 v. D.C. at 3.5 watts (not available 





Type BOHO 





Type BO 


in A.C.). 

*Type ‘‘BG" is S.P.D.T. relay with 2 ampere contacts and 
coil capacity of 25 v. D.C. at 50 milliwatts (not available 
in A.C.) 

*Type “BO” is D.P.D.T. relay with 15 ampere contacts 
and coil capacity of 115 v. D.C. at 2.5 watts and 220 
volts; 25 and 60 cycles at 4.5 volt-amperes. 

*Type “‘F’’ is $.P.D.T. with 2 ampere contacts and coil 
capacity of 85 v. D. C. at 1.5 watts (not available in 
A.C.). 

*Type ‘SK’ from S.P.S.T. up to 4 P.D.T. with 1 ampere 
contacts and coil capacity of 60 v. D.C. at 750 milliwatts 
(for 4 P.D.T. relay) not available in A.C. 


Allied Control representatives are located throughout 
the United States. A short note to our home office will 
give you the name of our nearest representative, 


AL-119 


ALLI ED CONTROL CO., INC. 2 EAST END AVENUE, NEW YORK 21,N. Y. 





Where can You use a lighter, shorter 
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Where Headroom 
Counts? 








...on GEAR 
REDUCERS, 
for 

instance 

















Where Weight and Space 
are Important? 










FAIRBANKS-MORSE AXIAL AIR-GAP* MOTORS offer 
new possibilities in the application of electric power! These mo- 
tors are radically advanced in design — over 30% lighter, 50% 
smaller than other motors of equal horsepower . . . yet they 
are 40-degree, standard wound squirrel-cage motors, with a 
range of application that is broader and more flexible than mo- 
tors of conventional design. Their size, weight and design are 
new —their performance meets long-established Fairbanks- 
Morse high standards. Bulletin 2760 has full details . . . write 
Fairbanks, Morse & Co., Chicago 5, Ill. 


*Air-Gap dimension is measured parallel to the axis of the shaft. 
Horizontal and vertical mountings; also, pivot base mountings. 
Polyphase squirrel cage and capacitor start, single phase types. 


/ 


when it comes to Electric Motors... 














- COR 

POLISHING MACHINES 
...and hundreds of other 
applications 









ay) 
L(Y FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES © STOKERS © SCALES © MOTORS « GENERATORS 
PUMPS © RAILROAD MOTOR CARS and STANDPIPES ¢ FARM EQUIPMENT « MAGNETOS 
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...THEN THEY KOLLED 
ALONG! 


HE original specifications for the discs at 
oho ends of insulator called for cutting and 
machining 242" diameter copper rod. When 
difficulties arose from the use of this metal, 
Chase Tellurium Copper was suggested. The 
extraordinary machinability of this patented 
alloy resulted in the change of specification! 










SPEED \our pronuction MAKE A BETTER PRODUCT with 
CHASE TELLURIUM COPPER ROD 


IN the instance noted above, this Chase-developed 
and patented alloy saved precious time —actually 
produced a better product! This kind of perform- 
ance has been repeated time and again. That’s why 
we recommend looking into the properties amd 
advantages of Chase Tellurium Copper.* 
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and thermal conductivity. 












| 9 he 
| ages Hane feo Send for descriptive booklet today 
| ceil conductivity: and get the complete story. 






*U.S. Pat. No. 2,027,807 





Cadguadeds 
BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK... hondiest way to buy brass 


ALBANY+ ATLANTA BALTIMORE BOSTON CHICAGO CINCINNAT! CLEVELAND DETROIT HOUSTONt INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (tindicates Soles Office Only) 
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DIEFLEX PRODUCTS LIST 
MADE WITH BRAIDED COTTON SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Tubings 

VTA Grade B-1 Standard Grade Varnished Tubings 

VTA Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
VTA Grade C-3 Lightly Coated Saturated Sleevings 

Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED FIBERGLAS BASE 


VTA Grade A-1 Magneto Grade Varnished Fiberglas Tubings 
VTA Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 
VTA Grade C-2 Heavily Saturated Fiberglas Sleevings 

VTA Grade C-3 Lightly Saturated Fiberglas Sleevings 
Silicone-Treated Fiberglas Varnished Tubings and Sleevings 


INSULATION 


MANUFACTURERS CORPORATION 


*CHICAGO 6 ¢« 565 W. Washington Bivd. 


MILWAUKEE 2 eS S28 Nee | 
312 E. Wisconsin Ave. aa PX R Tg 
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The wide range of Dieflex Varnished Tubing and Sleev- 
ing products offers a big advantage in production because 
the correct grade, color, and size is easily chosen from the 
complete line available. 

You’re protected, too, by the uniformly high standard 
of quality to which Dieflex Varnished Products are made. 
Every piece is saturated with oleoresinous impregnating- 
type baking varnish, and each one has the same inherent 
advantages of extreme flexibility, smooth inside bore, and 
many other excellent electrical and physical qualities. 

Dieflex Tubing Products are available with either a_cot- 
ton or glass braid base to meet every insulation require- 
ment. When you specify Dieflex, you get the proven 
advantage of a superior tubing product. 





IMC Representatives 


W. C. JOHNSON — PEORIA 5 — 101 Heinz Court 
H. A. HOLDEN — MINNEAPOLIS 3 — 1208 Harmon Place 
H. R. BRETHEN — DETROIT 2 — 15 Lawrence Ave. 


Authorized Distributers 
INSULATION and WIRES INCORPORATED 


St. Lovis 3, Mo. ® Atlanta, Ga. ® Boston 20, Mass. 
Detroit 2, Mich. ® Houston 2, Tex. ® New York 7, N. Y. 


TRI-STATE SUPPLY CORPORATIONS 





Los Angeles 13, Cal. © San Francisco 7, Cal. © Seattle 4, Wash. 

























Quality construction, in a range of control de- 
vices as wide as Ward Leonard’s, still may not 
be enough to solve your particular electric con- 
trol problem. That’s why Ward Leonard adds 
“‘Result-Engineering.”’ 


Frequently, by slight modification of a basic 
design or use of available components, Ward 
Leonard can give you the exact result you want 
—without the extra cost of a special‘design. 


Here is “‘Result-Engineering”’ . . . one example 
of what Ward Leonard did to improve a prod- 
uct’s performance and speed assembly: two 
resistors “‘required’”’ for a television set were 
combined in a single unit, saving space, and 
cutting assembly time 40%. 


Next time you specify or buy relays, resistors, 
rheostats, contactors, starters . . . before you 
decide to “make the best” of a “standard” 
component, or pay a premium for a “special’’, 
find out what Ward Leonard “Result-Engi- 
neering” can do for you. 






WARD LEONARD ELECTRIC CO. 


MOUNT VERNON, N. Y. 





RESISTORS 
RHEOSTATS 
RELAYS 

CONTROL DEVICES 






| Offices in principal cities of U. S. and Canada 






Where Basic Designs in Electric Controls are 







“"Result-Engineered” for You 
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14 MACHINI 


A REDUCTION FR 
The Yale & Town 
pressed brass powd 
AND THESE ADDITIONAL ADVANTAGES WERE GAINED 
in the conversion t@ pressed powder fabrication: 
1. Elimination of Jost time and rejections from drill 
breakage —a congtant problem with sand castings; Send 
2. Reduction if scrap loss—because of fewer 
machining opérations; 
3. Easier machining where required—thanks 
to the free cutting qualities of pressed brass 
powder; 
4. Sharper, cleaner detail and uniform- 
ity of appearance—result- 

ing in a far better 
looking product. 










26 to 12 OPERATIONS! That’s what happened when 
facturing Co. changed from sand cast lock cylinders to 
linders. 



































THE NEW JERSEY ZINC COMPANY 


160 Front Street, New York 7,N.Y....... 221 N. LaSalle Street, Chicago 1, Ill. 
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made to sell 
with chromel 


‘the original nickel-chromium 


heating element wire 


co 


Durable CHROMEL resistor wire ... basic element 

of electrical heating. A smooth wire . . . bright, 

shiny, free of slivers, nice to handle. A good wire... 
dependable, long-lasting . ; ; with uniform resistance, 
right temper and even stretch in coiled form. Our 
Catalog-M1 tells the complete technical 

story ... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. e DETROIT 8 MICHIGAN 
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‘YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS! 


ee ce PROBLEM — 


| Electronics Department DESIGN CAST ALNMICO 6 RING 


The Magnet that gives 
Television the new look 


Now it’s permanent magnets for better television re- 
ception. The permanent magnet shown above keeps 
electrons on the beam... eliminates blurring of the 
television picture. Once the set has been focused further 
adjustments are unnecessary. And, the use of a G-E per- 
manent magnet results in greater efficiency since no heat 
is generated by the Cast Alnico ring magnet. 


An outstanding feature of this ring magnet is the very 





FOR MAGNETIC FOCUSING 
ASSEMBLY. 


Clear, sharp television 
reception with the new 
G-E Magnetic Focusing 
Assembly. 

The magnetic field set up by 
the assembly focuses the elec- 


tron beam on the television 
screen. The combined effect of 


thin wall section developed by G-E process engineers. a - on 6 nena oo : a 
: : : : coil produces this magnetic field axial with the tu 
Heretofore this was possible only with sintered magnets. such; Tho Uner-mnenan centage hella Glee teats 
Better permanent magnets as well as new applications are netic flux while the coil acts as a vernier adjustment. 
‘ B : The punched pole pieces collect the magnetic flux and 
constantly being developed by G-E engineers. geen a tins Ce 
Perhaps you can improve the efficiency of your product Outstanding advantages of this new assembly are 
with G-E permanent magnets. General Electric will be tpensnned siictaney and Qenpenara near eee 


to line voltage fluctuation and warm-up drift is 


glad to work with you to improve your product. Greater eltestnsted, 


flexibility of magnet design is possible with the many 


G-E permanent magnet materials now available. All are § METALLURGY DIVISION 
produced under rigid quality control methods. This as- |! CHEMICAL DEPARTMENT, SECTION CQ7 


sures you of receiving magnets of the highest uniform 
_ quality for your application. 
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| GENERAL ELECTRIC COMPANY 
| PITTSFIELD, MASS. 


§ Please send me: 
1 (Bulletin CDM-1, “G-E Permanent Magnets.” 


i 
PERMANENT !¢- 


§ Products Mfrd__.. 





GENERAL (3 ELECTRIC 


CD48-V3 


| 









Pes es SS S SS SSS SS SS SS SS eee 


MAGNETS 08" 
‘ RR iets cs Dae a here ea, State 


63 



































































ee 






The essential 


alloy is 


EXPERIENCE 


ALSO MAKERS OF 


MIRRO 


The Finest Aluminum 
Cooking Utensils 





ALU 


MANITOWOC 





eric aaNet 


« EXPANDS YOUR 





® The finest formula reaches its highest perfection when 
the men who work the metals have the right know-how. 


We, at Manitowoc, have spent half a century in learn- 
ing by doing. Our men, from laboratory technicians 
and designers to furnace feeders and press operators, 
know their jobs. 


That means a lot to you. It means, for example, that 
the welds on your job will bold—the sheet aluminum 
we roll for you will be micrometer-true—the finish 
you order will be consistent throughout the run. And, 
because of this, your product will be better-made. 


It means that every operation is alloyed with our ex- 


perience... for your benefit. 


@ Machine Shop and Die-Making Facilities 
@ Four Large Fabricating Plants 

@ Spacious Aluminum Rolling Mills 

@ Wide Range of Stamping Presses 

@ Heat-Treating Equipment 

@ Gas and Electric Welding 

® Complete Finishing Equipment 


CONTRACT, AUTOMOTIVE, AND AVIATION DIVISIONS 


FIFTH AVENUE BLDG., NEW YORK 10 


Wee Oe 


WISCONSIN 
MERCHANDISE MART, CHICAGO 54 
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Machine Tools... 


assembled with 


| AMERICAN PHILLIPS 
_ MACHINE SCREWS... 


Jess to Mt 


and to Use | 
















| 








ACO . - because straight-driving, easy-handling American 
Phillips Screws cut assembly time as much as 50%. What's more, these modern, 
engineered screws banish burrs, outlaw scarred work-surfaces—and give a pre- 
cision machine the final outward mark of inward quality. 


sip OUT COE . . because every screw has been turned up 
WINGED DRIVER CAN'T RECESS iush, to utmost tightness .. . thereby minimizing vibration, and all the other 
™ OF PHILLIPS TAPERED headaches that follow when — get ‘a screw loose.” And there are no burred 


heads to snag clothes, slash hands, cause accidents, lose time. Couldn’t you 
use these advantages and savings, in your own product? Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Ii: 589 E. Wlinois St. Detroit 2: 502 Stephenson Building 


[ity 
> PHILLIPS coms? =2 



















Monel, Everdur (sili- 
con bronze) 
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ss se y Rockbestos representatives are more 
g"S eS -» / than salesmen... they are seasoned, 
ny <i informed Field Sadinnues. 

Yous can put a lot of faith in your Rockbestos Field 
Engineer. He didn’t get his “savvy”’ from books alone— 
but by getting out and getting around factories and 
plants of every kind—learning at first hand the wire, 
cable and cord requirements of all sorts of products from 
waffle irons to huge transport planes. 

Matter of fact, it’s a big job for us just to keep up 
with him. He’s seldom around his own office, because 
most of the time he’s around your plant or office. 

In short, your Rockbestos man has 
learned the answers to your wire needs 
by working in your business, by work- 


ing with your business, and by keeping constantly 
informed on your day-to-day requirements. 


Use the service he can give you. It doesn’t obligate 
you ...either in fact or in spirit. It’s reliable. It’s 
experienced. Use it. 

Get your copy of the new No. 10-F Rockbestos Cat- 


alog, 96 pages sectioned for easy reference—write today 
-to our nearest district office or direct: 


ROCKBESTOS PRODUCTS CORP. 
849 NICOLL ST., NEW HAVEN 4, CONN. 


New York Buffalo Cleveland Detroit 
Pittsburgh St. Louis Los Angeles 


Chicago 
Oakland, Calif. 


ROCKBESTOS 


THE WIRE WITH PERMANENT INSULATION 
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New plant, new production facilities, 
make Packard Sunlight Motors available 
to additional manufacturers of motor- 
driven products. A long record of dependable 
performance on leading appliances estab- 


lishes Packard Sunlight Fractional Horse- 
power Motors as a sound choice. . . for 
trade acceptance, for customer satisfaction. 


TRADE MARK 










Packard Electric Division, General Motors Corporation, Warren, Ohio 


PACKARD SUNLIGHT MOTORS for: compressors ... washing machines .. . power-driven 
bench tools... ironers ... milk separators... milking machines... furnace blowers... 
stokers ...oilburners ... water pumps... ventilators . . . and many other applications. 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-TWO YEARS 


JULY 1948 








UNIT-BEARING 


MOTORS 


FOR SMALL POWER NEEDS where a short, com- 
pact motor that requires little or no maintenance is called 
for. Design engineers have already found many new uses 
for G-E unit-bearing motors from vibraphones to pumps, 
from ticker tapes to agitators. And they are easy to fit into 
your product design, too! 


You get quiet operation and long motor life with 
the unique single-bearing construction. G-E unit-bearing 
motor’s one bearing surface allows lifetime, forced lubrica- 
tion from a. sealed oil reservoir. The bearing and motor 
housing are machined in one set-up to give you perma- 
nently true alignment and consistent operation. Totally en- 
closed to protect the motor from harmful dust and grit. 


Where you have an application that requires a small 
motor, think of G-E unit-bearing motors. Your nearest G-E 
sales representative will be glad to help you, or for more 
information, write for GEC-219. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 
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S& This spindle beat 


ge ment on large spindles designed by a — 
world-famous builder of precision 
grinders. For extreme accuracy, for 
freedom from vibration, and for en- 
during precision, only sleeve bearings . 
will do. Where other types of bearing 
retain their accuracy only for months, 
Bunting Spindle Bearings endure for - , 
years. Where other complex types re- a 
quire a surgical standard of cleanliness e 
and a watchmaker’s skill for replace- 
ment, the Bunting Sleeve Bearing re- ¢ 
quires only common-sense and the t 
> services of a good mechanic. 
' The secret of this performance and 
long life lies in the film type of lubrica- 
tion. A properly designed and well 
» lubricated sleeve bearing need not 
~ acknowledge any superior. No other. 
bearing’ type possesses its simplicity, 
its ruggedness, its ability. to deliver 
accurate work for many years. These 
attributes are possessed by the sleeve 
bearing. 
Bunting engineers are at your service - 
é whether your problem is a precision 
grinder spindle, an aircraft engine, an 
ee automobile engine, or something of 
4 more or of less exacting requirements. 
a Bunting engineers utilize their exten- 
: sive experience with bearings of all 
types in their’ work of designing 
‘Bunting Cast Bronze Sleeve Bearings. 
The Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
Principal Cities. 
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BRONZE BEARINGS 
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RESETTABLE 
STARTERS 
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“2 ACROSS-THE-LINE TYPE, |. =. 
rea push-button operated for motors up 


to 74% H.P., 600 Volts maximum, 














es A.C. The individual unit construc- 
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poem tion enables parts replacements to be 
Soe made from the front. All line and 
ie a Pon 





g [mn oot eed load connections made also from the 





L--o > & front. Switch is readily removed from 









bpang seed v3 the enclosure. 
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Thermal overload unit — with interchangeable 











mac gan 


heaters — is trip-free of the mechanism, handily 





accessible from the front. Easily-replaced contacts, af Hy Re ee a 
silver-to-silver double break; butt contacts self- Sort Sh 


adjusting and self-aligning. Quick make-and-break. 


Available in 2, 3 or 4 poles, Type “RT” Starter proves to be the start- 
ing-point of trouble-free motor operation. Write us about those require- 


ments of yours for which this switch seems particularly well designed. 


~ 
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] 1780—Already the newly created 1876—Mechanical marvels by the 3 1915 —Howell “Red Band” Electric 
Republic felt stirrings of the indus- thousand at the Philadelphia Cen- Motors appeared! Soon, these rugged, 
trial greatness ahead. A Connecticut hat tennial dramatically spotlighted America’s industrial-type motors won recognition in 


maker, for example, experimenting with ability to invent, design, produce. Indus- hundreds of vital industries. Assembly 
techniques of increased production, trial stage was now set for impact of low- lines were on the move! Ford produced 


pushed output to three a day. cost electricity, soon to come. its millionth car! 


MASS PRODUCTION ...AMERICA’S MIRACLE! | 
TYE S ST siete | 
SA 


| a, 






Today—The magic of mass 
production brings more 
people more goods than ever 
before! 





To keep assembly lines roll- 
ing, farsighted buyers specify { 
Howell Motors. These precision- | 
built motors are specially de- 
signed to handle the tough jobs. | 


machine tools, dairy machin- 
ery, pumps, conveyors, eleva- | 
tors,, heating and ventilating 
apparatus, and other equip- 
ment throughout industry. 


Result! Howell Motors power; 5 






Are you using Howell Motors? 


Free enterprise with mass production raises the standard of living—provides more goods for more people at less cost. 








Here’s another precision-built Howell sociedad — - 
Motor .. . industrial type with copper or e : at 
bronze bar rotors .. . specially insulated 

. Statically and dynamically balanced. 


~ HOWELL MOTORS | 


j 
j 
| 
HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
| 





Manufacturers of Quality Industrial Type Motors Since 1915 
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ROUND, SQUARE, RECTANGULAR—oll sizes 
Vega Chromoxide Fiberglas Covered 
Bare Coppe’ Wire 
Wire 














Plain Enameled 

Formvar Cotton Covered 

Nylon Paper Cover Tinned Coppe’ 
silk Covered 








Aerial Wire 
ed or Enameled 





Lead-in Wire 

Hook-up Wire Bare, Tinn 
Bonding Straps 
Plastic Insulated 

















Wiring Assemblies 





Synthetic Rubber-Sheathed Cords 
ic Rubber- 


All Synthetic Rubber Twin Cord 
Cotton Braided Cord Shielded Synthett 















—all gavges 


specification 
conductor 


FLEXIBLE CORD 
LIGHTING CABLE 


To Army-Novy 


AN-C-161 aluminum 
Specification 





STARTER CABLE 
ecification 





To Army-Novy Sp 
AN-C-161 aluminum conductor 
To Army-Novy Specification To Army-Novy 
AN-J-C-48-A copper conductor AN-J-C-48-A copper conductor 
Shielded to specification ANC-168 
Wiring Assemblies 


iN IGNITION CABLE 


HIGH TENSIO 
Army-Navy Speci- 


AIRCRAFT CABLE 
Steelductor to 
fication AN-C-130A, 5mm, 7mm 
and 9mm 
ctor to Specifications 























Copper condu 
AMS-3390, AMS-3392 and com- 
mercial standards 


ITION CABLE 
Synthetic Rubber 


Te mien. 
HIGH TENSION IGN 
Braided and Lacquered 
red 


Steelductor 
Copper Conductor 
Shielded Loom 
Shielded 
a TYPE BATTERY caBLe—all gavges MISCELLANEOUS 
BL Rubber Covered Generator Lead Wire 
Lacquered Insulat Motor Lead Wire 
Tinned Braided Strap Brush Lead Wire 
Tinned Rope Acid Proof Charging Cable 
Assemblies 
Bonding Strop* 
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LIST OF EXTRUDED SHAPES 


Sinker Head with Verge Plate, complete 
with sinkers and dividers 
5 brass extruded shapes 
Knocking-Over Bar 
2 brass shapes 
Welt Bar 
2 aluminum extruded shapes 
Picot Bar 
2 aluminum extruded shapes 
Narrowing Fingers 
1 brass, 1 aluminum shape 
Jack Bed and Spring Bar 
5 brass shapes, 1 aluminum 
Needle Bar 
2 magnesium, 1 brass shape 


Some parts of the Sinker Head, and Knock- 
ing-Over Bar, with the Extruded Shapes 
from which they are made. 


Narrowing Fingers, Picot Bar, Welt Bar, 
all using Extruded Shapes. 


Needle Bar, with the larger of the two 
magnesium Extruded Shapes that save so 
much weight. 












Two sections of a hosiery knitting machine, converted to 51 gauge by Fred C. Good 
& Sons, Inc., Philadelphia, with extensive use of Revere Extruded Shapes. 


OU would never think that a business such as Revere’s would be affected 


by fashion, but sometimes it is. Take women’s hosiery. The demand for 
sheer stockings has resulted in a tremendous re-gauging of knitting 
machines, to convert them to 51 gauge from the coarser pre-war gauges. 
In carrying out such re-gauging, Fred C. Good & Sons, Inc., Philadelphia, 
Pa., has become a good customer for Revere extruded shapes, which are 
used in making new essential knitting parts, except, of course, the needles. 

The Revere Technical Advisory Service-collaborated closely with the 
Good engineers in this wide use of extruded shapes, with particular atten- 
tion to flatness, straightness, and uniformity of alloy and temper. Knitting 
to fine gauges means narrow tolerances. In 51 gauge, for example, 476 
sinker slots have to be cut in 14”, and the tolerance overall must be held 
to 0.0015”. This requires especially uniform, material to begin with, such 
as Revere supplies and exceptional machining skill. 

The demand for finer gauge full-fashioned stockings (50 million dozen 
pairs per year) has made higher machine speeds desirable. Use of magnesium 
in the needle bar, the largest vertically-moving part, saves about 2/3 the 
weight of the previous steel or iron bar, with less vibration and somewhat 
lower power consumption. But according to the Good company, Revere's 
chief contributions have been these: supplying uniform metals that can be 
finished to the closest tolerances, and working out the application of 
extruded shapes to reduce the amount of machining, making possible 
lower costs and a higher rate of production .. . Perhaps Revere can do as 
much for you. No matter what you make, why not ask the nearest Revere 
Office to send a man over to discuss- the advantage of extruded shapes 


"REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New 
Bedford, Mass,; Rome, N. Y.—Sales Offices in Principal: Cities, 
Distributors Everywhere, 
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The Validity of Life Test Data 


LSEWHERE in these pages a machin- 

ery designer criticizes the lack of 
factual information in component part 
catalogs. He bewails the use of general 
terms like heavy duty, high speed, and 
long service life in describing electrical 
and mechanical components. He pleads 
for more specific catalog data, particu- 
larly as to the service life of parts. 

In this connection the critic holds up 
as a prime example the excellent job the 
ball and roller bearing manufacturers do 
in providing information on service life 
in relation to speed and load, and he asks 
why other manufacturers of component 
parts cannot provide comparable data. 
No doubt there is not a design or devel- 
opment engineer in the country who 
would not heartily concur in this desire. 
But before condemning all catalog com- 
pilers for their shortcomings, let us ex- 
amine some of the factors involved in ob- 
taining valid life data. 


N the first place to get valid life data, 

three general requirements must be 
satisfied: A large number of accelerated 
tests must be made under contro'led 
laboratory conditions; these data must be 
checked against field experience over a 
period of years; and lastly, the design 
specifications must be “frozen” for a long 
time. It is obvious that changes in 
physical dimensions or in electrical prop- 
erties create a new product and render 
any previous life experience data inap- 
plicable to the new design. In this re- 
gard, ball and rol'er bearing dimensions 
have been fixed for years. Hence the 
first conclusion that can be drawn is that 
in a type of component where constant 
changes are being made, valid life test 
data cannot be expected. 
Another point often overlooked is the 
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statistical aspect of life testing. It is dan- 
gerous and misleading to place any confi- 
dence in figures obtained by testing one 
or two parts to destruction, particularly 
if these parts have a complicated geomet- 
rical pattern. There is often the lack of 
appreciation of what a frequency distri- 
bution curve looks like (a camel’s 
hump). It is almost a law of nature 
that when a group of items, whether 
they be human beings, ball bearings or 
lamps, are given a life test under identical 
operating conditions there will be a wide 
dispersion in life values obtained. To get 
valid results, bearing and lamp manufac- 
turers choose samples of 10 to 20 items. 


HE other side of the coin is actual 
operating conditions. These may 
vary over wide ranges. Even for anti- 
friction bearings it is frequently difficult 
to calculate the loads, which may vary 
widely in the course of a day, and the 
duty cycles will differ from one applica- 
tion to another. Nevertheless, a lot of 
sound designs are predicated on bearing 
life test data, based on averaged condi- 
tions. In designing a gearmotor, for in- 
stance, it is possible to approach the one- 
horse-shay idea of equalizing strength 
and life factors of all the parts, based on 
load and life factors of the ball and roller 
bearings supporting the shafts. Enough 
is known about gear tooth wear to relate 
life and load under full motor torque. 
So while we have inferred that there 
are difficulties and shortcomings in pre- 
senting service life factors in component 
part catalogs, nevertheless we end up on 
the note that there are cases of well estab- 
lished designs where reasonably factual 
life data can be obtained and published 
as an aid to the designer. 
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Aluminum as a Material for 





Hlectrical Conductors 


Its long history as a bare conductor and its more recent use in insu- 
lated wire and cable suggest possibilities for application in the design 
of electrical apparatus and in wiring electrically operated equipment. 


HILE the tightness in the supply of copper in 
the last few years has focused attention on alu- 
minum wire and cable for wider use as elec- 
trical conductor, this field of application for aluminum 
is by no means a postwar development. The tremen- 
dous productive capacity set up during the war, how- 
ever, has aided the competitive position of aluminum. 
There is a plentiful supply of ore and the operations 
of reducing it have been improved and standardized so 
that price stability is now indicated. The stage is there- 
fore set for a much wider use of aluminum as a con- 
ductor material on a sound economic basis. 
Aluminum has been used for primary transmission 
cable for almost 50 years. In 1899 a seven-strand 
aluminum cable built to carry current at 11,000 volts 
was installed by a Connecticut electric light company. 
It is still in daily operation. Aluminum cable, steel- 


reinforced CACSR) was first produced by the Alu- 


minum Company of America in 1909 for the Western 
Ohio Railway Corporation to carry electric power at 
33,000 volts. Since that time nearly 1% million miles 
of cable have been installed in the United States alone. 
Eight out of every ten miles of line conductor oper- 
ating at 150,000 to 220,000 volts and higher are alu 
minum cable, steel-reinforced. 

The extensive use of ACSR is based on the fact that 
steel provides a higher tensile strength than any con- 
ductor material, and pound for pound, aluminum has 
the highest carrying capacity for electricity. Aluminum 
and enced in combination provide light, strong cable 
especially suitable for long-span transmission lines. 

The application of aluminum as bus conductors in 
the United States goes back to 1898 when a large 
quantity of flat bar was used for the 600-volt, 
60,000-ampere bus at the Niagara Falls Works of Alcoa. 


This installation is still in service. It has since become 





Relative Resistance to Corrosion of Certain Aluminum, Copper and Brass Samples 
when exposed to different types of atmospheres for a period of ten years! 








Loss in tensile strength,? % 


| Yellow brass— 




















| 
| . 
Commercial : Red brass— 
Type of aluminum —" 85% copper, | 70% copper, 
Location environment 2S-44H PP 15% zine 30% zinc 

Key West, Fla. | seacoast | ee 18 1.4 | 2.0 
Sandy Hook, N. J. | seacoast 3.1 3.4 4.6 | 12.0 
La Jolla, Calif. | seacoast | 14.1 10.0 3.5 | 8.0 

i } ranenteioe ee ae Seinen 

Average 6.3 5.1 3.6 7.3 
Altoona, Pa, | industrial | 7.0 68 9.9 | 30.9 
New York City industrial | 6.3 6.2 7.6 28.2 

Average | 7 6.5 | 8.8 | 29.6 
Oo ee ih iidiricidtina tai niniicaaiaeentinattneas —— ee 
State College, Pa. | rural 0.1 4.2 3.7 3.2 
Phoenix, Arizona rural | 1.7 0.8 0.2 0.2 

| Average | 08 2.5 2.0 | 7 

ats Bs a sain ae a ccc OL a 
| Average, all | 
| atmospheres 48 4.7 4.4 12.1 


obtained from “Symposium on Atmospheric Exposure Tests of Non-Ferrceis Metals,” American Society for Testing Materials, issued 


“Fee 27, 1946. 


® Average of five tension specimens 0.035 in. thick, all machined prior to exposure. 
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Bolted and compression types of terminal and con- 
nector fittings for aluminum wire and cable. Among 
those shown can be recognized Dossert, Burndy and 
Thomas & Betts fittings. 


BRAGLIO and R. R. COPE 
Development Division 
Aluminum Company of America 


CHARLES 


standard practice to use aluminum bus bar for connec- 
tion to d-c conversion equipment and for pot-room 
feeder bars. 

The material advantages of resistance to weathering 
and longer permissible span lengths brought about the 
use of aluminum tubular conductors for outdoor switch- 
ing stations. One of the first such installations was 
made in 1914 for a 110-kv sectionalizing bus. 

The use of insulated cable for power and feeder cir- 
cuits goes back to 1905 when a 1,590,000-cm cable was 
installed in one of Alcoa’s plants. It is still in operation 
on 400 volts. About 1916 a large installation of in- 
sulated cable was made on which there were some 1700 
aluminum-to-aluminum soldered connections. In 31 
years approximately 6 per cent of the terminals have 
been resoldered. A survey of approximately 75 alu- 
minum installations, ranging in sizes from 1/0 to 
2,000,000 cm with bolted, compression and_soldered- 
type terminals and connections, shows a_ satisfactory 
service record comparable to insulated wire and cable 
with copper conductors. 

The National Electrical Code permits the use of 
aluminum conductors in insulated wire and cable. The 
high-purity aluminum (99.5 per cent) used for elec- 
trical conductors is referred to as EC aluminum or elec- 
trical-conductor grade. Its conductivity is 61 per cent 
of that of the International Annealed Copper Standard. 

A comparison of physical properties shows the spe- 
cific gravity of aluminum (2.703) results in a weight 
of 0.0975 Ib. per cu. in., while that of copper (8.94) 
makes its weight 0.323 lb. per cu. in. Although the 
relative cross-sectional area of the aluminum conductor 
must be 62 per cent greater than that of the copper 
conductor because of differences in conductivity, the 
aluminum conductor will weigh only 49.4 per cent as 
much as the copper conductor ‘because of this "aeae 
in the specific gravity of the two materials. For 
ample, one pound of copper can be made into a No. 8 
solid copper wire approximately 20 ft. long, but a 


pound of aluminum can make a solid No. 6 aluminum 
conductor 41 ft. long and both wires will have the same 
resistance per foot of conductor. 

Aluminum electrical conductors are usually 


made 
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from hard-drawn EC aluminum and closely 
imate the tenstile characteristics of annealed copper 


a pprox- 


conductors. EC grade wire in the sizes for electrical 
conductors has a tensile strength of 25,000 to 30,- 
000 psi minimum, compared to 30,000 to 35,000 for 
tinned, annealed copper wire. Should: circumstances 
require that an aluminum conductor be increased two 
AWG wire sizes over a given copper conductor to give 
equal resistance, then the aluminum will have an even 
higher breaking strength than the copper. 

The flexibility of hard-drawn aluminum wire even 
two AWG sizes larger, is in general comparable to that 
of annealed copper. ‘Tests indicate that aluminum wire 
will withstand repeated flexing at a given point as well 
as copper of the same size. Although calculations 

based on yield strength and greater diameter-of the alu 

minum would indicate greater stiffness, this is not ap- 
parent as demonstrated by actual handling, since the 
type of insulation and the method of application are 
influencing factors on flexibility. 

The fatigue strength of EC hard-drawn aluminum is 
approximately 7000 psi as compared to 10,000 psi for 
annealed copper. Conclusions based solely upon the 
fatigue strengths would indicate that an aluminum 
conductor might fail before copper under reversal of 
stress induced by expansion of contraction or because of 
vibration that may occur on motor or equipment leads. 
But the stresses induced by expansion or contraction are 
dependent upon the modulus of elasticity and the coef- 
ficient of expansion. Therefore, the lower modulus of 
elasticity of aluminum (10,000,000 compared to 16,000,- 
000 psi for copper) compensates for the larger coefficient 
of expansion to such an extent that stresses in the alu- 
minum conductors are actually lower than those for the 
same size copper conductors. If the aluminum conduc- 
tors are two AWG sizes larger in order to provide 
equivalent current-carrying capacity, the stresses are 
about equal. 

In the case of stresses induced by vibration, such as 
may occur on motor or equipment leads, two conditions 
may exist: (1) The conductor is subjected to a constant 
load or bending moment; or, (2) the conductor is sub- 
jected to a constant or definite deflection. 
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If a copper conductor and an aluminum conductor of 
the same size vibrate so that the load or bending moment 
on the conductors is the same, then the stresses will be 
the same in each conductor. An aluminum conductor 
two AWG wire sizes larger would be stressed only one- 
half as much as the copper conductor. 

Should conditions exist where vibration produced the 
same deflection in copper and aluminum conductors of 
the same size, then the stress in the aluminum conductor 
would be 60 per cent of that in the copper conductor. 
In the case of copper and aluminum conductors of equiv- 
alent current- carrying capacity and subjected to the same 
deflection, the stress in the aluminum would be approx- 
imately 75 per cent of that in the copper. 

Resistance to corrosion is a characteristic of consider- 
able importance in conductor materials. ‘Three sources 
which best indicate that aluminum as a conductor mate- 
rial is satisfactory from a corrosion standpoint are past 
service records, results of laboratory tests, and results of 
atmospheric exposure tests on aluminum compared with 
other materials normally used. 

The accompanying table shows data gathered from 
“Symposium on Atmospheric Exposure Tests of Non- 
Ferrous Metals,” prepared by the American Society for 
Testing Materials and issued February 27, 1946. It 
compared losses in tensile strength of copper, aluminum, 
red brass and yellow brass after ten years exposure to 
various types of corrosive environment. 

A major consideration in regard to electrical equip- 
ment involving electrical conductors, is the means of 
joining and terminating. The same techniques normally 
used on copper, i.e., welding, soldering, or solderless or 
mechanical connectors, are applicable to aluminum. 

Aluminum terminals and connectors may be welded 





Aluminum in heavy switchgear design. These buses 
carry input power to motors in a steel strip mill. 
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to an aluminum conductor using the inert gas-shielded 
tungsten arc. Principal advantage offered by this weld- 
ing method is that no flux is required during the welding 
operation. 

For soldered connections, a non-corrosive type of flux 
(designated Alcoa 62), which will remove the oxide 
coating on aluminum, has been developed by Alcoa. This 
flux permits the soldering of aluminum by the same 
techniques normally used with copper, i.e., by torch, 
ladle or soldering iron. Soldering materials, such as 
Alcoa XA 803 solder, are available in the same form as 
materials employed for soldering copper conductors, and 
are used at a temperature similar to that required for 
50-50 electrician’s solder. These soldering materials can 
be used for making aluminum-to-aluminum, aluminum- 
to-copper, and copper-to-copper joints. 


Connectors for Aluminum Conductors 


Several of the leading connector and terminal manu- 
facturers are producing bolted, mechanical and compres- 
sion-type connectors for use with aluminum conductors. 
These are made either of copper or aluminum, and have 
been designed to exert sufficient pressure and contact 
area to break down the oxide film present on the con- 
ductor. ‘To insure the best electrical performance, it is 
recommended that suitable joint compound be used to 
prevent reoxidation after the joint is made. Additional 
design engineering and development work is under way 
by wire and cable manufacturers and terminal manufac- 
turers on the general problem of terminals and connec 
tors for use with aluminum conductors. 

The subject of possible galvanic corrosion between 
dissimilar metals should be considered, as there are many 
places in electrical equipment where copper and alu 
minum will be connected. 

When two dissimilar metals are electrically connected 
in the presence of an electrolyte, one of the metals: may 
be attacked because the solution potential of the metal 
that is galvanically corroded is more electro-negative than 
that of “the other metal. 

In the design and use of most electrical equipment, 
joints and terminals are kept dry and no trouble will 
result from galvanic corrosion since there is no elec- 
trolyte present. In those cases where the presence of 
moisture or certain types of atmospheric exposure occurs, 
however, protective measures may be necessary. Under 
such conditions, tapes, covering, paints or compounds 
can be used to seal such a connection against the ex- 
trance of moisture. 

Galvanic corrosion of metals is the result of a com- 
bination of factors; the potential difference between 
metals, the resistance of the metal and liquid paths, and 
the resistance of the metal to liquid interfaces. Under 
ordinary conditions of service where joints are exposed 
to the atmosphere, the characteristics of these factors are 
such that they would minimize or entirely prevent gal 

vanic attack. The danger of harmful effects on the 
conductivity of an electrical joint between dissimilar 
metals, can be minimized or eliminated by making the 
contact area as large as practical, by utilizing high 
pressure and by excluding moisture. 

Up to this point, only EC (electrical conductor) alu 
minum has been considered, but it must be remembered 
that a number of other aluminum alloys are used both 
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for conductors and for structural purposes. Unlike al- 
loys of copper, which are called brass, bronze, etc., alu- 
minum alloys are too often indiscriminately thought of 
simply as aluminum. Specification of the proper alloy 
is of prime importance to insure desired characteristics. 
There are two general classes of wrought aluminum al- 
loys. Those alloys designated 2S, 3S, 4S, and 52S are 
classed as non-heat-treatable, their tensile properties be- 
ing dependent solely upon the amount of cold work they 
receive. In the second, or heat-treatable alloy class, 
strength is achieved by means of heat treatment, some- 
times combined with small amounts of cold work. *In- 
cluded in this class are the alloys designated 11S, 14S, 
17S, 24S, 63S, 61S, 75S and others. Many of these 
various alloys have been and are being utilized as con- 
ductor material where high tensile properties are re- 
quired and where conductivity is of less importance. For 
example, electrical fittings and connectors are often fab- 
ricated from an aluminum heat-treated casting alloy 
while the fasteners (bolts, nuts, etc.), are fabricated 
from a wrought heat-treatable aluminum alloy. 

Alloys 2S “and 3S of the non-heat-treatable class are 
characterized as having moderate strength, good form- 
ability and excellent weldability, while alloys 4S and 52S 
have higher strength and good formability but are not as 
readily ‘welded. “All these possess excellent corrosion- 
resistant properties. 

Of the heat-treatable alloys, 63S and 61S are charac- 
terized as having good strength, moderate formability, 
good weldability. and excellent resistance to corrosion. 
Alloys 17S, 24S and 75S have the highest strength and 
fair corrosion-resistant properties, but are not readily 
formed after heat treatment. It is not recommended that 
they be welded. Where components made of the heat- 
treatable class of alloys require forming in the fabricating 
procedures, the forming is generally done prior to heat 
treating when these alloys do have good forming char- 
acteristics. 


Aluminum Shapes 


Aluminum bus has been in use for 50 years. For this 
service EC aluminum is available in the form of tubing, 
rectangular bar and structural shapes. Tubular bus is 
used primarily in substations to carry relatively high 
voltages at low currents. Rectangular bus has given ex- 
cellent service in plating rooms where it is subjected to 
the fumes of sulphuric acid, cyanide and cadmium oxide. 
Aluminum bus bar also has a good service record in tele- 
phone-exchange battery rooms. For connections to large 
circuit-breakers, aluminum bus bar in heavy sizes has 
given good results and such applications are increasing 
because of the present economic advantages. Aluminum 
bus bar connections to copper studs on various types of 
switchboards in mill control equipment are common 
practice. Small aluminum bus bar for switchboard wir- 
ing gives the advantage of light weight as well as a re- 
duction in cost. An important development now under 
consideration is the adoption of aluminum for distribu- 
tion bus and bus duct systems for internal power trans- 
mission. 

Since bus conductors are generally used for the trans- 
mission of high currents and relatively low voltage, 
joints must be made with care to avoid heating and drop 
in voltage. The practices used for making lap joints on 
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Westinghouse Liectric Corp. 
A 100-ton press die casts rotor conductors from alumi- 
num for Life-Line motors. 


copper may be used on aluminum bus conductors, but 
joint compounds such as No-Oxid or similar preparations 
are recommended for the purpose of sealing the joint 
and preventing the reformation of oxide on the surface 
of the aluminum. 

At the present time, a number of producers are manu- 
facturing insulated aluminum wires and cable for al- 
most every type of service. The use of aluminum con- 
ductors involves no changes in the accepted standards 
for insulated wire and cable as normally employed. Alu- 
minum offers an advantage over copper in many in- 
stances where weight considerations are important, as 
well as substantial savings in material costs. 

Insulated aluminum wire and cable is manufactured 
in accordance with the standards of Underwriters’ 
Laboratories, Inc., and is authorized for their label serv- 
ice in all the available sizes from No. 12 AWG u 
2,000,000 cm. For branch circuits, the ALRU (alu- 
minum RU) type, small-diameter, rubber-latex-insulated, 
braided or wrapped wire can be used with no need for 
larger conduit than that required for type R code rub- 
ber-insulated copper wire for the same current-carrying 
capacity. In accordance with the National Electrical 
Code, the allowable current-carrying capacity of the alu- 
minum conductors is 84 per cent of that for the same 
size copper under identical conditions. Therefore, the 
84 rer cent of the current-carrying capacity for a given 
size conductor with type RH 75C. heat-resistant cubber 
insulation is approximately equal to the current-carrying 
canacity for the same size conductor for the type R 60C 
insulation. In a large number of cases where the voltage 
drop is not a factor, aluminum conductors with a 75C 
insulation type ALRH, can be substituted, size for size, 
for the copper with a 60C insulation type R. This is 
an important feature where availability is a factor and 
where duct areas and space are limited. Rubber-in- 
sulated aluminum power cables are being used for all 
purposes in major industrial plants including large feed- 
ers and motor and generator leads. In the majority of 
cases it has been found unnecessary to use larger conduit 
to take care of the aluminum conductors because of the 
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A 500,000-cm aluminum cable being welded to a terminal 





with the argon-shielded tungsten arc process, using 200 


amp, a-c, with 3/16-in. 2S welding wire. Rate of argon flow was 10 liters per min. Finished weld at right has a mini- 
mum thickness of 3/16 in. over ends of conductors. 


conductor sizes each conduit is allowed to contain in ac- 
cordance with specifications of the National Electrical 
Code. Normally, the saving in cable costs in the large 
circular-mil sizes offsets any additional costs of larger 
conduit which might be required. 

Experience has ahoasiin that insulated aluminum wire 
and cable can be safely and permanently installed pro- 
vided connections and splices are properly made. Pro- 
cedures used are no more difficult than with copper 
after experience has been gained. To the manufacturer 
of electrical equipment and apparatus, the economic ad- 
vantages of insulated aluminum wire and cable. offer 
definite possibilities which should be considered in his 
designs. 

Applications of aluminum as a conductor material in 
large synchronous generators and motors, both large and 
small, are fairly vail. known and are increasing in im 
portance. Cast rotors for motors, ranging from frac- 
tional-horsepower sizes to the larger squirrel-cage type of 
industrial motors, are being used with satisfactory 
economic advantages. By utilizing aluminum alloys of 
varying conductivity, cast rotors are being produced to 
meet the various electrical requirements of motors of this 
type. 

Where space factor has been the limiting condition, 
recent developments of new and better types of insula- 
tions, together with changes in design, have opened up 
new possibilities in the use of aluminum conductors for 
field coils, armature windings, etc. 

Aluminum windings have been used in large syn- 
chronous machines in which the increased size of rotors 
and higher speed have made the light weight of alu- 
minum a definite advantage. In these applications, be- 

cause of their light weight and high strength structural 
aluminum alloys are ales utilized for the rotor wedges 
to hold the aluminum windings in the rotor slots. In 
small motors, aluminum sand castings, die castings and 
extruded tubing are being used for end bells and frames. 
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In the field of transformers of various types and coils 
for reactors, aluminum conductors are receiving strong 
consideration. Design changes are being made so as to 
take advantage of the light weight and economies of alu 
minum conductors. 

Aluminum, both as a conductor and as a structural 
material, not only offers definite advantages in electrical 
rotating equipment parts, but is also used in protective 
equipment such as lightning arresters and relays. 

Future possibilities exist for aluminum in electrical 
equipment for internal combustion engines in passenger 
cars and trucks. Developments in the field of aluminum 
magnet wire and better insulation offer possible applica 
tions in starter motors, starter-motor controls and igni 
tion equipment such as coils, magnetos, ignition 
harnesses and distributors. ‘Tests and developments on 
the use of high-temperature varnish and enamel, glass 


sa 





An example of well established practice in using flat 
bus bars of aluminum in a heavy-current substation. 
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fibers, silicones and other insulation combinations, offer 
increased possible applications where space factor and 
higher operating temperatures are important. 

‘Certain inherent economic characteristics of alu- 
minum, such as low cost, light weight, electrical con- 
ductivity and thermal conductance, non-magnetic proper- 
ties and ease of fabrication and assembly, are natural 
factors influencing future applications of aluminum as a 
conductor and structural material in electrical apparatus 
and equipment. The use of aluminum in the fabrica- 
tion and construction of metal enclosures has consider- 
ably expanded. Shielding cans, condenser cases, etc., 
are well-known and established applications. Aluminum 
sheet, plate and structural shapes are being used for 
switchboard and control panels, bus enclosures, switch- 
house roofs and as enclosures for relays, starters, and 
controls. Wiring devices and electrical fixtures and fit- 
tings consume large quantities of aluminum sheet in the 
form of switch, outlet, and junction boxes, and alu- 
minum castings are also utilized for fittings. Cast-alu- 
minum housings, bushings and covers are giving satis- 
factory results for various types of switches and control 
equipment. 

Various forms of aluminum are being considered for 
the fabrication of transformer cases and cooling fins, and 
for housings and covers of large electrical equipment 

where weight is important. 

' Satisfactory use of aluminum as a structural material 
in electrical household appliances, such as fans, sweep- 
ers, irons, radios, air cleaners, etc., is well known. New 
developments in alloys, methods of manufacture, assem- 
bly and finishing, coupled with the basic inherent 
economic characteristics of aluminum as a structural ma- 
terial, will greatly increase possible applications. The 
fields of electronics. radio, and television are utilizing 
more and more aluminum for electrical fittings and fix 
tures. Savings obtained by reducing or eliminating 
machining costs have expanded the ; .pplication of alu- 
minum permanent-mold and die castings to replace cast 
iron and malleable-iron castings previously used in elec- 

trical appliances and equipment. In the lightning pro 
tection field, aluminum both as a colidlecher: and an ac- 





++ Zirconium, Rare Today, 
May Become Common Tomorrow 


Like uranium and molybdenum, zirconium has been 
a metal little known outside such places as lamp-research 
laboratories. The first step in adapting these metals to 
commercial use is to produce them in malleable form 
which is highly desirable in commercial practice. This 
should be followed by a relatively cheap process suitable 
for large scale production. Malleable zirconium has 
been produced by Westinghouse Electric Corporation 
for several years in limited quantity at a cost of approx- 
imately $30-$40 per ounce. This has restricted its use, 
although the metal has several interesting properties. 

But zirconium is showing signs of breaking through 
the tight inner price barriers. New and much cheaper 
ways have been found to produce it. Its behavior as a 
sponge for oxygen, and similarly for nitrogen, gives zir- 
conium its appeal to electronic tube engineers. Placed 
in a tube, a small quantity of the metal acts, as the en- 
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Westinghouse Elec. Corp. 
An example of the use of aluminum in electrical equip- 
ment. This is a large lightning arrester used on a 


500-kv test line in Ohio. 


cessory material is expanding its scope of applications. 
In the growing electrical industry of today and the 
future, aluminum with its inherent basic characteristics | 
and economic advantages offers definite possibilities as a || 
conductor and structural material. Engineers and man- it 
ufacturers engaged in the design, engineering and pro- 
duction of electrical equipment and related apparatus 
will find their time well spent in studying aluminum and 
its alloys as an answer to problems relating to their 


product. 


gineer picturesquely terms it, as a “getter” to “clean up” 
the stray oxygen or nitrogen molecules that may appear 
during the early life of the tube from within the metal 
and glass parts and which would be destructive to nor 
mal functioning of the tube. Zirconium soaks up as- 
tonishing amounts of these gases and refuses to give 
them up even on prolonged heating. Zirconium likes 
hydrogen too, but is willing to release it when hot. 
This suggests ithe possibility of using zirconium in tubes 
that require a hydrogen gas balance. 

Zirconium is a moderately light metal, medium soft 
(about 80 to 150 Brinell, 40 to 80 Rockwell B) depend- 
ing upon the process used. Although it absorbs oxygen 
in prodigious amounts it does not form an oxide at room 
temperatures. It is a white silvery metal with a beautiful 
luster, and takes a high polish which it retains perman- 
ently because it does not oxidize or combine with com- 
mon corrosive gases such as sulphur. This immediately 
suggests its use in fine jewelry and even tableware. 
having the advantage over silver of never requiring 


polishing. 
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The Galvanomete 





as a Built-in Component 


Although the theory of galvanometers is old and well known, there 


are certain facts about them which the electrical designer will fre- 


quently need. Various features, limitations and facts are cited. 


GERHARD SPIEGEL 


Electrical Engineer 
G-M Laboratories Inc. 


N THE CONSTRUCTION of high-grade test 

equipment there is often a need for a sensitive in- 

dicating device. Such a device, be it a galvanometer 
or microammeter, will have to fulfill two important re- 
quirements. First of all, it will have to be rugged. The 
final instrument will have to be in good working order 
when it reaches the ultimate user and, in case of a di- 
rect-reading scale, the calibration should stay within the 
limits set at the factory. Ruggedness then is an absolute 
necessity. Somewhat inconsistent with ruggedness is 
the second requirement of high sensitivity. The builder 
of scientific apparatus will naturally insist on a meter 
that will give him maximum deflection. Therefore, high 
sensitivity is a “plus” for the finished product. Also, 
with increased sensitivity of the indicating device, the 
auxiliary apparatus associated with it can be made small- 
er and may sometimes even be eliminated. 

There are two types of instruments available to the 
designer of equipment in which they may become com- 
ponents—the jeweled and the taut-suspension galvan- 
ometer. Each in turn may be made in either of two 





forms. For extra high sensitivities there is the mirror or 
optical galvanometer with its light source and translucent 
scale. It permits increased sensitivities because the light 
beam deflects by twice the angle of the actual coil move- 
ment and it has the facility of making the reflected beam 
as long as practical through the use of multiple reflec- 
tions. 

In the examples cited below, reference is made to the 
second form, the pointer-type instruments, in order that 
valid comparisons may be made. It is also found that 
very often pointer galvanometers are preferred because of 
the reduction in size of the final instrument and the 
elimination of both servicing and the requirement of ex- 
tra power for the light source. 

The jeweled-meter type of construction is very satis- 
factory for meters with a high torque-to- weight ratio, as 
found in milliammeters and voltmeters. It is not very 
suitable in the case of the panel-type galvanometer. The 
frictional torque due to the bearings becomes so high, 
compared to the torque of the hair springs, that the re- 
sulting angle of uncertainty will impair the accuracy and 





Fig. 1—There are two types of instruments available for building into larger equipment—the jeweled (left) and the 
taut-suspension galvanometer (right). Fig. 2—The weaker torque is obtained by suspending the coil between two 
ribbons of either gold or phosphor-bronze, the ends of these being soldered to two phosphor-bronze springs that pro- 





vide the necessary tension. 
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performance of such instruments.’ Manufacturers. there- 
fore, have to restrict the use of these meters to the hori- 
zontal (or 45 deg) position only. In these positions the 
frictional torque is at a minimum and the presence of 
friction is not so apparent. 

As a practical example, such a meter may exhibit a set 
of characteristics as follows: 


ar 0.5 microamp per mm 
Movement resistance....... 1500 ohms 

SOUS BHM sie vos econ 60 mm 

RS ei diingwe 3% in. diam. x | in. below the panel 


It should be noticed that the movement resistance of 
these meters is rather high for the current sensitivity they 
provide. A substantial increase in sensitivity can be ob- 
tained through the use of the taut-suspension galvan- 
ometer. Why is this possible? 

The sensitivity of a d’Arsonval meter movement is 
represented by: 

s _, HNe 

:. = 


which says that the sensitivity (angle of deflection @ per 
unit current I) is proportional to the field strength H, 
the number of turns on the moving coil N, the area of 
the rectangular coil of sides a and b, and inversely pro- 
portional to the torque of the restoring spring T. 

Suppose that in the taut-suspension galvanometer the 
field strength H and the number of turns on the coil N 
are kept in the same order of magnitude as in the jew- 
eled meter cited earlier; then the sensitivity can be sub- 
stantially increased by increasing the area of the coil, 
or reducing the torque of the restoring spring. Both of 
these freedoms are utilized to increase the sensitivity of 
the taut-suspension galvanometer. The area of the coil 
is increased by a Santen of 3 to 5, while the torque is re- 
duced by a factor of 3, approximately, thus allowing for 
an increase in sensitivity by as much as 15. 

The weaker torque is obtained by suspending the coil 
between two ribbons of either gold or phosphor bronze 


The angle of uncertainty is that angle for which the restoring torque 
is smaller than the frictional torque. 


DIVISIONS DEFLECTION PER MICROAMPERE 
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Fig. 3—Relation between coil resistance, as varied by 

changing the size of wire with which the coil is wound, 

and the resulting unit deflection of the galvanometer. 
Taken from the catalog of one manufacturer. 
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Managing Editor 
ELECTRICAL MANUFACTURING 


With this the July issue of ELectricaL MANnu- 
FACTURING, Robert W. Carson becomes managing 
editor of the publication. Mr. Carson brings to 
the publication a varied background of engineer- 
ing, publishing and manufacturing experience. A 
graduate of Purdue University in mechanical en- 
gineering and a Westinghouse design engineer 
for five years, Mr. Carson turned to publishing 
in 1933 when he joined the staff of “Product En- 
gineering.” In 1936, he became associated with 
the Gage Publishing Company as Associate Edi- 
tor of ELecrricaL MANuracturinc. In 1938, he 
turned to spring manufacturing as head of In- 
strument Specialties Company, Incorporated. Mr. 
Carson also was founder and president of the 
Carson Micrometer Corporation which manufac- 
tures a line of instruments for pressureless meas- 
urement by means of electronic methods. 

The new managing editor is the author of 
more than 50 technical papers and articles in the 
design and engineering fields and has lectured 
before many technical society groups. He is the 
holder of a number of patents in the instrument 
field and has been an engineering consultant for 
many companies. Mr. Carson brings to ELEc- 
TRICAL MANUFACTURING a strong background of 
experience in materials and equipment, engineer- 
ing design and production methods. Mr. Carson 
succeeds Charles H. Roe, who has resigned. 

















the ends of these being soldered to two phosphor-bronze 
springs that provide the necessary tension. Galvanome- 
ters of this sort are rather free of troublesome vibrations 
and, if conscientiously built, do not need any accurate 
means of leveling. As they do not possess any bearings 
whatsoever, they are free of so-called “friction,” so that 
there is no restriction of sensitivity in this respect. 

These galvanometers are also surprisingly rugged, even 
more so than the less sensitive jeweled meters. There are 
no pivots to get dull and the only possible damage to 
these meters is the eventual breaking of the suspension 
wire. Careful design can make the life of such a meter 
unlimited. 

A meter of this type may exhibit a set of characteristics 
as follows: 


ee re 0.06 microamp per mm 
Movement resistance....... 1100 ohms 

Seale lemgeh.s ... icceos ...60 mm 

Me sk<. .....3% x 5% x 2% in. below the panel 


Compared to the jeweled type mentioned earlier, the 
sensitivity has been increased by a factor of 8 cossbiaed 
with an increase in physical dimensions to provide the 
room required by the suspension. Due to the larger 
armature and weaker torque, the period (or response 
time) is somewhat large, generally between 2 and 6 sec- 
onds. In most applications this is not a disadvantage. 
One question that remains to be answered is: What 
are the limitations in sensitivity of the taut-suspension 
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" GALVANOMETER CURRENT IN MICROAMPERES 


‘ig. 4—Available currents for various galvanometer 
resistances in the same range as shown in Fig. 3. 


galvanometer where friction, the limiting factor in jew- 
eled meters, is totally eliminated? ‘There are two pre- 
dominant limitations in this respect that might not be too 
obvious. The first one is the tensile strength of the sus- 
pension wire. It decreases with the cross-sectional area 
of the wire in the same manner as the torque and there 
is a value below which one cannot go without seriously 
affecting the ruggedness of the meter, for the tensile 
strength of the suspension wire or ribbon must stay safely 
above the amount of tension that is applied. The mini 
mum tensile strength requirement sets a limit on torque 
and consequently on sensitivity as shown by the equation 
mentioned earlier. 

The other factor that enters in is the presence of mag 
netic contamination in the moving coil. Even with every 
precaution taken, there may be enough magnetic par- 
ticles in the component parts of the coil, due to dust in 
the air and other factors, to influence the behavior of the 
meter. The amount of contamination is extremely small 
and, theoretically, its effect should be nil in a uniform 
and radial magnetic field. However, the galvanometer 
coils are of finite dimensions and it will be found that, at 
reduced torque and high air-gap flux densities, the per- 
formance will become erratic with respect to sensitivity, 
linearity and critical damping resistance. 

Information given by a manufacturer about the elec- 
trical characteristics of his galvanometer may look about 
as follows: 


Sensitivity........... ....-0.06 microamp per mm 
Movement resistance. ...... 1100 ohms 

External critical damping resistance. .. 4500 ohms 
Ped si GOi ies ncaned 6 seconds 


Because such meters are sensitive to the resistance of the 
external circuit, it is paramount that the user know the 
value of the external critical damping resistance. In ad- 
dition, there will always be a value given for the period 
of the galvanometer. This is the period of the moving 
system with the magnet removed, the only damping pres- 
ent being air- damping; its value is generally small com- 
pared to the magnetic damping due to damping loops. 
When the actual circuit resistance is higher than the 
value for critical damping, the meter is called under- 
damped. If a steady current is suddenly applied, the 
meter will deflect and oscillate around its fina! deflection 
point several times. As each complete oscillation will 


82 





last the time of one period, it is evident that the time un- 
til a final reading may be taken (the response time) may 
become rather long. In the case where the actual circuit 
resistance is lower than the value for critical damping, 
the meter is called overdamped. If a steady current is 
suddenly applied, the meter will deflect and reach its 
final deflection point very slowly. Again, the response 
time is rather long. 

If the external circuit resistance is kept in the vicinity 

of the value given as external critical damping resistance, 
the fastest possible response will be obtained. In this 
case the response time will become very nearly equal to 
the value given for the period. In making his choice of 
a proper galvanometer, the user will have to bear in mind 
that the period specified by the manufacturer will also be 
the fastest response time he may obtain with the proper 
external circuit design. 

It was said in the first part of this article that the 
equipment designer will want to choose as a component 
a meter that will yield a maximum deflection for his par- 
ticular application. However, there are several other 
important factors that merit consideration. The galvan 
ometer housing must be pleasing in appearance and must 
integrate itself well with the finished instrument. ‘The 
scale and pointer arrangement should afford ease of oper 
ation by allowing readings to be taken in the normal 
using position. ‘The time to obtain a final reading will 
have to be considered when judging the over-all perform- 
ance of the instrument. The designer should bear in 
mind that a smoother operation of the galvanometer is 
obtained when it is working in a slightly over-damped 
condition. 

Once these three points have been decided upon, the 
designer will have to choose the galvanometer from 
among those available in the particular makes and models 
suitable for his needs. While the considerations outlined 
in the preceding paragraph were a matter of judgment 
and convenience, a more rigorous approach can be fol 
lowed to obtain the maximum deflection by choosing the 
correct galvanometer characteristics. 

Fig. 3 shows the deflection in divisions per micro 
ampere as a function of the coil resistance, as taken from 
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Fig. 5—This curve is obtained by combining those in 

Figs. 3 and 4 and shows that for this line of galvan- 

ometers an optimum region in coil resistance exists at 

about 300 to 500 ohms, where the deflection is a 
maximum. 
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the catalog of one manufacturer. Assuming that the 
coils as furnished contain approximately the same weight 
of copper, then this same manufacturer could furnish 
coils of intermediate resistance values as shown by the 
curve, by choosing the proper wire size. 

As a practical example, let us consider the following 
application: What is the proper galvanometer for use as 
a null-indicator of a Wheatstone bridge? The arms of 
the bridge are 500 ohms each, the battery voltage is 1.5 
volts. What galvanometer deflection can be obtained if 
one arm is increased by | ohm, from 500 ohms to 501 
ohms? The following relation? between the current 
through the galvanometer and the galvanometer resis- 
tance can be derived: 

a 
* ~ 2R, + 1000 


microam Pp 


The available currents for different galvanometer re- 


* “Electrical Measurements,” by Frank A. Laws, second edition, p. 181. 


sistances are represented by Fig. 4. lt shows that the 
highest galvanometer current will be obtained when the 
coil resistance is kept as low as possible. Does this mean 
that the galvanometer with the lowest resistance will 
yield a maximum deflection? 

Combining the curves of Figs. 3 and 4 by multiplying 
their ordinates for any one coil resistance, we obtain the 
curve of Fig. 5. This shows clearly that a maximum de- 
flection is obtained with a coil of about 400 to 450 ohms. 
However, the region of the maximum is rather broad. If 
the coil resistance is anywhere between 300 and 600 
ohms, a large deflection of over 8.5 divisions will be the 
result of an unbalance in the bridge of 1 ohm in 500. 

This example has been cited because it is one of the 
most common applications of galvanometers and because 
it illustrates well that the proper galvanometer will have 
to be chosen with care. Increased sensitivity of the final 
product cannot always be obtained by using a galvan 
ometer of higher “catalog” sensitivity. 





Contact Resistance as Related to Shape 


In connection with the development of a_high- 
voltage disconnecting switch for primary distribu- 
tion of electric power, a series of recent tests indi- 
cated that the amount of pressure required to obtain 
low contact resistance is a direct function of the 
shape of the contact. This was brought out in a 
paper presented at the Des Moines, Iowa, Mid-West 
Meeting of AIEE, April 1 to 3, by A. H. Powell 
and H. R. Harrison, Engineering Section, Switch- 
gear Division, General Electric Company. 

In the final design worked out, the switchblade 
is swung in an arc into closing position and the 
circuit completed by rotating the blade at the far 
end into contact with spring-backed copper fingers. 
(see photos). In studying possible contact designs, 
it was recognized that several factors are involved 
in order to obtain satisfactory service life. The 
primary consideration is the amount of contact pres- 
sure necessary. High pressure means wear and 
scoring of the parts that are in contact, and conse- 
quently, could not be used where the parts are sil- 
ver surfaced. The ideal contact is one that pro- 
vides a combination of lowered resistance and low 
ered pressure. A medium pressure design appears 





Close-up view of horn-gap switch used as a movable 
contact member in a high-voltage disconnecting switch 
for outdoor transmission line, showing the blade in 
partially closed and fully closed position. 
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preferable if it were capable of providing equal or 
lower contact resistance compared with that of the 
high pressure design. 

The effect of pressure on the different shapes of 
contacts is shown by the accompanying curves. 
Curve B clearly indicates that line pressure contact 
has the lowest resistance at any pressure and at 
50 lb. it attains practically minimum contact resis- 
tance. A pressure of 150 Ib. is required before the 
single point contact is at its lowest resistance and 
even then it has a resistance of seven times that of 
the line contact. By using a medium-pressure contact, 
reduced effort is required to operate the switch, wear 
and scoring are minimized and it is feasible to use silver 
on the contact parts in order to obtain low temperature 
in operation. 
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CURVE “A” =\"x I" MACHINED ORY SURFACE 


CONTACTS 
CURVE “B" =1" RADIUS « 1" LONG TURNED, DRY 
LINE CONTACT 


CURVE “C" <i" RADIUS TURNED, ORY POINT 
CONTACT 


70 


60 





CONTACT RESISTANCE MICROHM 


20 
TOTAL CONTACT PRESSURE- POUNDS 


Comparison of contact resistance with surface, line and 
point contacts at various pressures. 
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Torque and Speed Regulation with 


Describing the functioning of a packaged control system 


for regulating the voltage, speed, current or torque of 


a d-c motor, such as applied to a constant-tension drive. 


JOHN L. DUTCHER 


Machinery Division 


Industrial Engineering Divisions 


General Electric Company 


EGULATING systems are finding greatly in- 

creased use in the drive of industrial machinery 

since such systems provide the most direct method 
for obtaining increased quantity and higher quality pro- 
duction. Regulating systems applied to machines result 
in precise accuracy of control and maximum production 
because of their ability to “think” and respond far more 
rapidly than a human operator. The electronic ampli- 
dyne is one more tool for use in these systems. 

As used in this article, the name Electronic Ampli- 
dyne refers specifically to the combination of a high- 
gain balanced d-c amplifier and a 1.5-kw amplidyne mo- 
tor-generator set (Fig. 1) as a packaged, adjustable- 
voltage power supply. This unit may accurately control 
the speed of a d-c motor over a wide speed range pro- 
viding controlled acceleration and deceleration and _re- 
generative braking. It will regulate motor current or 
torque or may be combined with other units to form a 
precise positioning control. It is designed primarily for 
operating small motors up to 1.5 hp by supplying power 
for the motor armature circuit directly, but larger motors 
may be controlled by using the amplidyne to supply 
the field of a generator in a Ward Leonard system or by 
using the electronic amplifier with larger amplidynes. 

For more than a decade electronic amplifiers have 


Reference 
standard 
Contro/ Output 
and or 
power controlled 
elements variable 


Feed back circuit 


Fig. 2—Block diagram of the basic elements of a regu- 
lating system. 
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been used with amplidynes in a wide variety of control 
systems. But in each case the amplifier and control cir- 
cuits were custom made for the particular application. 
The electronic amplidyne is a standardized unit designed 
to fulfill the requirements of many of the less complex 
applications. Possible applications vary from the simplest 
one where it provides a major portion of the complete 
drive to the more complex where it is simply a com- 
ponent to be combined with many other devices in 
making up the complete system. But regardless of the 
complexity or simplicity of the drive, stability, accuracy, 
and transient response must all be considered. _ Its ul 
timate usefulness rests with the engineering ingenuity, 
knowledge and experience used in its application. 

Any regulating system consists of a reference standard, 
control and power elements, and one or more feedback 
circuits as shown in Fig. 2. The output of the final 
power element, called the controlled variable, is com- 
pared through a feedback circuit with the reference 
standard. The difference between these two functions 
is then applied to the control element which causes the 
output to change in such a manner as to reduce this 
difference or error. Thus, the output is maintained es- 
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Fig. 3—The electronic amplidyne as a part of a speed- 
regulating system. Solid lines indicate various parts of 
the amplidyne system. 
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Fig. 1—The electronic amplidyne with cover removed from the cabinet housing the am- 
plifier. Electronic components are mounted on a hinged panel. 





Fig. 4—Principle of the amplidyne shown in elemen- 
tary comparison with a conventional two-pole generator 
at A (left). In the amplidyne at B (right), (a) is the 
excitation flux, (b) the armature flux, (c) the control 
field winding, (d) the short-circuiting connection across 
the armature, and (e) the load and compensating- 


field circuit. 


sentially equal to the reference standard. 

One of the most common uses of a regulating system 
is to regulate the speed of a motor. If accurate control 
is desired, a tachometer generator is coupled to the motor 
shaft. In this system motor speed is the output or con- 
trolled variable and the tachometer provides a voltage 
that is proportional to this output. This tachometer 
voltage is compared with a reference voltage, the refer- 
ence standard, and the difference between these two 
voltages is applied to the control and power elements, 
which may be an electronic amplifier and a generator, 
supplying power ‘to the motor. Polarities are selected 
such that if the voltage from the tachometer is greater 
than the reference voltage, indicating excessive speed, 
the resulting difference voltage will cause a decrease in 
generator voltage and thus a reduction in motor speed. 
In this manner, speed may be maintained very ac- 
curately, this accuracy being a direct function of the 
gain or amplification of the system. 

The electronic amplidyne provides most of the com- 
ponents of such a system as shown by the solid lines of 
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Fig. 3. The three-unit rotating equipment is driven by 
a conventional 3-hp squirrel-cage induction motor. The 
direct-connected exciter is rated 150 watts at 240 volts, 
and is used for supplying voltage to the motor field and 
anode voltage for the electronic amplifier. The third 
unit is a 1.5-kw amplidyne generator. 

The amplidyne is a separately driven generator quite 
similar to a conventional generator, except for the addi- 
tion of an extra set of brushes which are short circuited. 
Because of this short-circuited armature, the result is 2 
machine providing kilowatts of power, but requiring only 
a fraction of a watt for excitation. 

A conventional two-pole generator is shown schem- 
atically in Fig 4A. For simplicity, the armature is shown 
serving as a commutator. 

In this generator a fairly large number of field am- 
pere-turns result in sufficient excitation flux (a) to pro- 
duce rated voltage at the brushes. When a load is 
connected and rated armature current flows, armature 
flux (b) is produced which is appoximately equal in 
magnitude to the excitation flux. The amplidyne sim- 
ply makes use of this armature flux. 

If the field of the conventional generator were re- 
duced to a few per cent of normal, the generated voltage, 
load current, and armature flux would be reduced pro- 
portionately. However, if instead of being connected 
to a load, the armature is short-circuited, a small adjust- 
ment of the reduced field excitation will cause normal 
current to flow in the armature resulting in approx- 
imately normal armature flux. If now a second set of 
brushes is connected in the center of this armature flux 
loop as shown in Fig. 4B, they will produce approx- 
imately normal voltage since, as noted above, the arma- 
ture flux is approximately equal to the normal excita- 
tion flux. 

Normal voltage has been produced with a small 
amount of excitation but as soon as load current starts to 
flow through this circuit a second armature flux will re- 
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sult which will oppose and completely over-shadow the 
tiny excitation flux. Thus it is necessary to provide a com- 
pensating field as shown in Fig. 4B, to exactly cancel 
this armature flux. 

The result is a generator with an output equivalent 
to that of the conventional generator with which we 
started but a field requiring only a fraction of a watt of 
excitation power. 

Power for the control fields of the amplidyne is sup- 
plied by the output of the electronic amplifier. This is 
basically a two-stage balanced d-c amplifier having an 
amplifier stage and a power stage as shown in Fig. 5. 
To this amplifier a current limit circuit has been added. 

Under normal operation both halves of the current 
limit tube (tube 4) are biased beyond cutoff so that they 
are non-conductive and do not affect the operation of the 
amplifier. With no input signal to the amplifier, volt- 
ages at corresponding points throughout the circuit are 
equal. For example, since there is no input voltage the 
two grids of the input stage (tube 1) are at the same 
potential. The two anodes.of this tube are then at the 
same potential as are the two grids of the power stage 
(tubes 2 and 3). Equal currents then flow through the 
two amplidyne control fields, and since these two fields 
are opposing, the net excitation and the output voltage 
of the amplidyne are zero. 

If a small d-c voltage or input signal is applied be- 
tween the two grids of tube 1, one-half of the tube will 
be caused to conduct more fully and the other half to 
conduct less. This will result in a considerable differ- 
ence in the potential of the two anodes of the tube and 
thus between the grids of tubes 2 and 3 which will, in 
turn, cause an increase in the current in one control 


105 volts d-c 


regulated 





Fig. 6—The reference voltage is supplied by a rectifier, 
filter and a voltage regulator tube which maintains a 
constant output of 105 volts, d-c. 
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Fig. 5—Basic am- 
plifier and current- 
limit circuits. Under 
| normal operation the 
+ a current-limit tube 
d-c. ‘4) is biased beyond 

‘| cutoff in both halves 
and does not affect 
the amplifier action. 





field and a decrease in the current in the other. ‘This 
produces a net excitation and an output voltage from 
the amplidyne. The voltage gain or amplification of the 
system is approximately 650 and thus if an input signal 
of 0.1 volt had been applied to the amplifier, the ampli- 
dyne armature voltage would have increased from zero 
to approximately 65 volts. This gain is sufficient to 
maintain constant speed or voltage well within the ac- 
curacy of standards, such as a tachometer or the ref- 
erence voltage supply. 


Current Limit 

The current limit signal shown in Fig. 5 is generally 
obtained from the drop across a series resistor or a series 
field in the motor armature circuit. When this voltage 
is small, indicating a light load on the motor, the grids 
of the two halves of the current limit tube (tube 4) are 
quite negative with respect to their cathodes and the 
tubes do not conduct. As this signal voltage increases 
as a result of increased armature current, the bias is in- 
creased on one-half of the current limit tube, but the 
bias of the other half is decreased. When this bias has 
been reduced to approximately three volts, this half of 
the current limit tube begins to conduct, taking over 
control from the amplifier stage and reducing amplidyne 
voltage sufficiently to prevent any further increase in 
armature current or torque. This takeover of control is 
possible because of the added dropping resistor in the 
anode circuit of tube 1. If current had been flowing in 
the opposite direction, the other half of the current limit 
tube would have been caused to conduct, providing the 
opposite effect on amplidyne voltage and again limiting 
current. 

The bias on each half of this tube is adjusted inde- 
pendently by the limit controls, allowing the current 
limit to be set independently for the two directions of 
current flow. 

Thus the output of the amplidyne is controlled by the 
input signal to the amplifier as long as the load current 
remains below a set value. If this value is approached, 
the current limit circuit takes control and retains it as 
long as load is excessive. 

This current limit prevents damage to the motor and 
amplidyne which would result from excessive current 
and since, with a constant motor field, torque is propor- 
tional to armature current, current limit prevents the 
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application of excessive torque to the load and results in 
controlled acceleration and deceleration. 

A regulated reference voltage supply (Fig. 6) is in- 
cluded with the electronic amplifier. This supply is 
composed of a bi-phase half-wave rectifier, a filter, and 
a voltage regulator tube which maintains the output 
voltage at 105 volts, independent of line voltage vari- 
ations. 

When these units are combined with a motor, 
tachometer, speed-control potentiometer, and a switch or 
push-button station, they form: the speed regulating sys- 
tem shown in Fig 7. The portion of the reference 
voltage as selected by the speed-control potentiometer 
determines the motor speed. This voltage is compared 
with a portion of the tachometer voltage, and if the two 
are not equal the resulting signal to the amplifier will 
cause a change in amplidyne voltage to increase or de- 
crease the motor speed and make these two voltages 
equal. The speed setting may be pre-set before the 
motor is started, or may be adjusted while the motor is 
running. When connected in this manner, the ampli- 
fier obtains its current limit signal from the voltage drop 
across the amplidyne compensating field. 

Since the tachometer voltage is maintained equal to 
the voltage selected by the speed-control potentiometer, 
it is only necessary to reverse the polarity of the voltage 
across the speed- -control potentiometer in order to re- 
verse the motor. This may be accomplished by a toggle 
switch as shown, or by push buttons, selector switches, 
or relays. 

Anti-hunting or stabilizing means included with the 
amplifier are resistor-capacitor networks. The network 
which includes the “anti-hunt” control (Fig. 7) is a con- 
ventional notch network with time constants selected to 
counteract the time constants of the amplidyne and most 
motor loads that might be supplied directly from the 
amplidyne. 

The network which includes the “stability” control 
may be used as shown to feed back transient variations 
in amplidyne voltage, or it may, in a more complex cir- 
cuit, be connected to introduce some other voltage into 
the amplifier. For simplicity a few filter capacitors and 
resistors are deleted in this diagram. 

If slightly less accurate speed control is considered 
satisfactory, the tachometer may be deleted from the 
system. Since the counter emf of the motor is propor- 
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tional to motor speed and this voltage is, in turn, equal 
to the motor terminal voltage less the IR drop, terminal 
voltage with the subtraction of a voltage proportional 
to current will result in an excellent speed signal. The 
connection of input circuits to provide this form of 
speed control is shown in Fig. 8. The introduction of a 
voltage proportional to motor current in this manner is 
called IR compensation. A portion of this compensating 
voltage as selected by the IR compensation potentiometer 
is subtracted from a portion of terminal voltage to pro- 
vide the speed signal, which is compared with the refer- 
ence voltage to provide an error signal for the amplifier. 

Over short periods of time this form of speed control 
will result in accuracies comparable to those resulting 
from the use of a tachometer, but over longer periods, 
during which the characteristics of the machines may 
change due to heating, this accuracy is not as satisfac- 
tory since it is affected not only by changes in armature 
resistance but also by changes in field current resulting 
from field heating. 

It will be noted that by turning the IR compensation 
control to its minimum setting, a portion of the terminal 
voltage only is compared with the reference voltage, and 
thus the amplifier operates to maintain constant voltage. 
When used in this manner, the electronic amplidyne 
becomes a source of controlled, regulated d-c power. 

By using a slightly different connection which is ob- 
tained by simply shifting jumpers on the amplifier panel, 
the result is a current regulator. The arrangement of 
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Fig. 8—Motor terminal voltage, minus IR drop, pro- 
vides a speed signal. 


87 









































































Reference 
volta ge 
Balance 


a 


input circuits for this type of operation is shown in Fig. 
9. Armature current as represented by the voltage drop 
across the amplidyne compensating field is compared 
with a portion of the reference voltage and is thus main- 
tained constant. 

As load is applied to the motor, the amplidyne voltage 
is changed to maintain a constant current input or a 


constant torque output from the motor. Operating in 
this manner, the motor would tend to overspeed if all 
load were removed and therefore the circuits, which 
were previously shown as current limit circuits, are now 
used to provide a voltage or speed limit. 

Such a constant-torque drive finds use in driving a 
capstan when the desired result is to maintain constant 
tension in a cable or for operating a surface-driven 
winder to wind at constant tension. Or, it would pro- 
vide constant tension in material being wound on a 
center-wind reel if the amplidyne were supplying power 
for the field of the drive motor and the amplifier were 
connected to maintain constant motor-armature current. 


An Open Circuit Amplifier 


The electronic amplidyne may be used as an open- 
circuit amplifier in a regulating system closed through a 
mechanical or photoelectric means. Fig. 10 shows one 
method of making connections to the amplifier in a 
photoelectric system. The reference voltage supply pro- 
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Fig. 10—Provision is 
made for connection 
of high - impedance 
photoelectric circuit to 
the amplifier circuit 
through shielded 


cable, 


vides a source of excitation for the phototube. Changes 
in light intensity on the phototube result in changes in 
the voltage drop across the tube and thus changes in 
the voltage between the anode of the tube and the mid- 
point of the balance potentiometer, which is the signal 
voltage applied to the amplifier. As this voltage will 
become positive with an increase in light intensity and 
negative with a decrease, the output of the amplidyne 
may be varied from full voltage of one polarity to full 
voltage of the opposite polarity by a small variation in 
the light that strikes the phototube. However, with this 
specific connection, satisfactory operation will be ob- 
tained only in a closed-cycle system, one in which the 
change in light causes a change in output which, in 
turn, operates to return the light on the phototube to 
the previous intensity. The side register control repre- 
sented in Fig. 13 is an example of such a system. 
Since photoelectric circuits are generally high-im- 
pedance circuits, one grid of the input stage of the am- 
plifier is brought out to the terminal board through a 
shielded cable for the introduction of phototube signals. 
The shielding prevents pick-up of extraneous signals by 
this high-impedance circuit. Points a and b of Fig. 10 
are available for the introduction of stabilizing or de- 
generative voltages. If a sufficient degenerative feedback 
voltage from the output of the amplidyne is connected 
to point a the electronic amplidyne becomes a closed- 
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repeated starting, 
and reversing. 


stopping 
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To amplifier 


To voltage limit 





Fig. 9—Voltage drop across the compensating field is 
compared with a reference voltage to regulate motor 
current or torque, 


cycle amplifier and may then be used with satisfactory 
results in an open-cycle system. 

In addition to phototubes, the electronic amplidyne 
may be used with indicating devices such as selsyns, 
magnetic gage heads, or solenoid-dancer roll arrange- 
ments if a rectifier is provided for converting the result- 
ing a-c signal to d-c before applying it to the amplifier 
input circuits. 

The greatest advantages of the electronic amplidyne 
may be realized in a drive that requires continuous 
starting, stopping and reversing. Fig. 11 shows such a 
drive. This application required that the drum being 
driven by the motor be continuously run forward, 
stopped, jogged slowly, and run in the reverse direction. 

The electronic amplidyne is especially well suited to 
this type of operation since no large contactors, which 
have a limited life and the noise of which would be an- 
noying to an operator, are required in the motor circuit. 
All speed changes result from the operation of two foot 
switches which operate in circuits carrying a maximum 
of 0.01 amp. If the forward foot switch is depressed 
slightly the motor runs at jog speed in the forward di- 
rection. If it is completely depressed the motor runs at 








Speed or 
Terision 
contro/ 
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Fig. 12—The electronic amplidyne may drive a surface-driven 
winder to provide constant winding speed or constant tension. 
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full speed. The reverse switch causes reverse operation. 

In this manner almost any number of speeds may be 
pre-set and selected by relays or switching, since in order 
to cause a given speed and direction of rotation it is 
only necessary to apply the correct amount of voltage of 
the correct polarity to the input terminals of the am- 
plifier. 

With the duty cycle demonstrated by this application, 
it is most important to make the non-productive accel- 
erating and decelerating time as short as possible with- 
out placing excessive loads on the motor. Through the 
use of current limit circuits, accelerating and decelerating 
currents may be limited at exactly the value which will 
allow the maximum safe torque over the entire period 
and thus allow the motor to work to its safe limit. This 
example (Fig. 11) shows the use of the electronic am- 
plifier with an amplidyne larger than the standard 1.5- 
kw set. Since this amplidyne is not designed specifically 
as a part of the packaged unit, the amplifier panel is 
mounted separate from the amplidyne. Also because 
the amplidyne has no exciter, a rectifier is required to 
supply the motor field and anode voltage for the am- 
plifier. It is necessary that the portion of the rectifier 
output supplied to the amplifier panel be filtered. 

The electronic amplidyne as a speed control also lends 
itself well to use in tandem drives, or drives involving 
more than one motor that must be maintained at equal 
or proportional speeds. In such a drive, tachometers 
would be selected to provide the feedback or speed sig- 
nal since accurate speed control is essential. The refer- 
ence voltage supply from one amplifier panel would be 
used to provide reference voltages for both or all of the 
drives so that any slight change in this reference voltage 
would affect all drives equally and thus not upset the 
system operation. 

Fig. 12 illustrates the use of the electronic amplidyne 
as a drive for a surface winder, to provide constant wind- 
ing tension. A voltage proportional to motor current 
obtained by utilizing the drop across series fields or a 
series resistor is compared with the reference voltage 
and the difference is applied to the amplifier, thus regu- 

(Continued on page 156) 
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Automatic Stoker-Fired Water Heater Powered by a \%-hp motor with 


automatic overload protection, and 
| burning up to 10 lb of bituminous 
coal per hr, a gross output of 
50,000 Btu/hr is available, capable 
of raising temperature of 100 gal 
of water per hr through 60 F. The 
larger model, shown in the small 
picture, burns up to 12 lb/hr and 
has an output of 75,000 Btu/hr. 
heating 150 gal water through a 
rise of 60 F. Automatic tempera- 
ture control. Airtemp Div., Chrys- 
ler Corporation. 





: , Each model has coal hop- 
per capacity for 14 hr 
operation. 




























Therapy X-Ray Unit 
Within cast aluminum head are 
tube, transformer and oil circulator. 
A blower directs air along external 
sides of head for cooling. Tube has 
beryllium window equivalent to 0.1 
mm of aluminum. Radiation inten- 
sity is constant and is confined 
within 30-deg angle except stray 
radiation less than 1% intensity of 
beam. At 30 cm focal skin dis- 
tance output is 900 roentgens per 
min. General Electric X-Ray Cor- 
poration. 
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Domestie Clothes Dryer 


Damp clothes are tumbled in drum at a 
rpm while 4A00-watt heaters nga e 
moisture which is carried out by air stream 
propelled by fan on shaft of same — 
which rotates drum. Motor is 1/ . P. 
Drying time, 15-28 min. Fully ae 
cuarded. Finished in white deluxe enamel. 
Styled by Brooks Stevens. Hamilton 
Manufacturing Company. 


THERMOSTAT 
BULB 


INSULATED 


AIR INTAKE AIR EXHAUST 


Tandem Automatie 
Toaster 


Heating elements down both sides 
of both slices assures speed and 
uniformity of toasting. Dial on side 
lowers bread and _ starts timer. 
Lower left knob controls time of 
cycle while lower right knob re- 
leases toast before completion of 
cycle if desired. Chromium plated 
steel shell is supported in burgundy 
phenolic base. Samson United Cor- 
poration. 
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Semi-Portable Dehumidifier 


Capable of removing 34 pt of water per day from 
the atmosphere of a room in a humid climate, this 
unit is driven by a 1/3-hp motor. Operating on 
refrigeration principle, unit has copper plate fin 
type evaporator and condenser coils. Compressor 
has 2 cylinders and is belted to motor which has 
thermal overload protection. Requires only plug-in 
connection for motor and drain connection for 
water. Carrier Corporation. 





Dishwasher and Clothes Washer Combined in a Cabinet Sink 


Left half of cabinet contains the washer. A 
central column supports either the porcelain 
enameled inner clothes tub with a capacity of 
8 lb dry or the stainless steel dish drum with 
racks. The assembly not in use is stored 
under the sink. Clothes washer action is 
somewhat conventional, with agitator oscil- 


lating 52 times per min, but uses a gyro-disk 
balancer below the tub, not shown, to reduce 
vibration while spin-drying. Dishwasher ac- 
tion is unique. Drum and dish racks remain 
stationary while spinning distributor forces 
water against dishes at high velocity. Thor 
Corporation. 


Switch panel Washing of clothes and 
dishes is done in each case 
in a separate tub or drum 
which, with two auxiliary 
parts, can be changed in 
14% min. Clothes require 
11 gal hot water, dishes 5 
to 6 gal. 

















Motor is 4 hp, rubber-mounted and electrically insu- 
lated from sink and mechanism. Drive, V-belt. Brake 
solenoid operates on spinning action, clutch solenoid 
controls agitator. One switch controls all operations. 


Brake Clutch 
solenoid solenord 
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Portable Spot-Welder 


Transformer is wound with spun-glass insu- 
lated wire and is enclosed in a cast aluminum 
casing with integral carrying handle. Weighs 
23 lb. Copper arms are detachable and ae in 
three lengths—6, 12, and 18 in. Operates on 
110-volt circuit fused for 30 amp and draws 

Electrically Lighted. Loupe 6 to 7 kva. Also available for 220 volts. Ca- 

In addition to the 2-in. focal-length ore as 

lens and plastics-covered headband, - 

this loupe has a small incandescent ee = 

lamp, with its light directed upon the oo — 

work, Lamp is supplied at 714 volts 7 =a = 

through a flexible cord from a small sme 

plug-in transformer. L & R Manufac- 

turing Company. 
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Plasties Extruder 


For extruding thermoplastic 
materials for wire-covering or 
other purposes, this machine 
has electric heaters, motor- 
driven 114-in. screw, and 
complete controls for temper- 
ature and speed. The 3-hp 
motor is connected to the ex- 
truder screw through 21.4-to- 
1 Falk herringbone gears and 
a variable-speed main drive 
which may be any one of four 
types chosen by user. Maxi- 
mum speed of screw, 72 rpm. 
Cylinder has two heating 
zones for temperatures up to 
800 F, with pyrometer-type 
controllers set into body of 
machine. Die adapter gate 
shown, also electrically heat- 
ed, can be changed for cross- 
head for insulating wire. 
Plastics Machine Div., Na- 
tional Rubber Machinery Co. 
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turn the trick. 





AKE almost any electrically operated or controlled 
product and you're pretty sure to find that in one 
way or another adhesives have been used by the 
design engineer in joining, bonding or cementing ap- 
plications. Broadly speaking, adhesives have the same 
structural function as rivets, bolts, spring tension clips, 
screws and similar mechanical fastening devices. ‘Their 
job is to hold together critical surfaces, components and 
subassemblies. Frequently they solve problems of at- 
tachment crucial in the product design. It is the pur- 
pose of this article to appraise adhesives primarily in this 
capacity—to discuss them, if a term may be coined, as 
“chemical fasteners.” 
What is an adhesive? And what actually is the process 
of adhesion? It is not easy to provide a simple answer. 
In their chemical and physical structures, adhesives dem- 





Table Il—Condensed Classification of 
Adhesives 


A. By Basic Type 


(a) Synthetic Resins: Mineral (asphaltic) 
Thermoplastic resin Water-soluble gunis 
(cellulosics, acryl- (gum arabic, traga- 
ics, vinyls, alkyds, canth, etc.) 
etc.) Natural resins (shel- 





Thermosetting resins 
(ureas, phenolic, re- 


lac, oleoresins) 
Natural rubber 


sorcinol, melamines, Natural protein (soy- 

furane, etc.) bean, casein) 
Synthetic rubber (c) Miscellaneous: 
Silicone rubber Pressure-sensitive 


tapes 
Metal solders (when 
used for bonding) 


(b) Natural Materials: 
Animal (glues, blood 


albumin, etc.) Silicates and other 
Vegetable (starches, inorganic-type ce- 
dextrines) ments 





B. By Bonding Classification 


(a) Solvent released or evaporation type adhesive 
(available principally as dispersion in organic 
solvents; also as emulsions). 

(b) Water-dispersed types. 

(c) Heat fusible types (hot melt and heat sealing). 

(d) ae curing types (used at 200-325 

a 


(e) Intermediate-temperature curing type (110-200 F). 
(f) Room-temperature curing type (70-80 F). 








(a) These temperature ranges are aporoximate; 


they vary for 
specific types of adhesives. 










Adhesives, too, 


When the design problem involves some particularly delicate job of 
fastening critical components or surfaces, a suitable adhesive may 
You'll find a basic knowledge of these important 
materials a useful product design tool in many diverse applications. 


are Kasteners 


onstrate the truism that the apparently simple is fre- 
quently the exceedingly complex. Certainly it would be 
entirely unrealistic to consider all adhesives as relatively 
ordinary shop materials employed for the more hum- 
drum industrial tasks. There is probably no group of 
chemical materials that has shown greater progress dur- 
ing recent years and that has so many and diverse po- 
tential uses. 

A reasonably simple definition of adhesives is the one 
proposed by the American Society for T esting Materials: 

“An adhesive is a substance capable of holding materials 
together by surface attachment.” But this has to be 
amplified because under “adhesives” it would be neces- 
sary to include cements, glue, mucilage and paste, all of 
which may be employed interchangeably. Qualifying 
adjectives are also necessary to indicate specific charac- 
teristics, such as liquid adhesive; resin-base adhesive; 
metal-to-plastics adhesive; cold-setting adhesive. (Table 
III summarizes basic definitions relating to adhesives as 
tentatively proposed by the ASTM.) 

The definition given above would imply the exclusion 
of certain materials that are frequently termed adhesives 
but that rather act as impregnants or particle binders. 
Typical of such materials are resin binders for abrasive 
wheels, binders for molded plastics, impregnants for cer- 
tain types of laminates, and insulating compounds. The 
distinction, as Truax and Blomquist (1)' point out, is 
that these “processes involve impregnation or compreg- 
nation in addition to adhesion and result in products 
that have considerably different properties from the ma- 
terials being bonded and in which the bonded materials 
have largely lost their separate entities in becoming part 
of a new material.” 


Theory of Adhesion 


An attempt to explain the complex phenomenon of 
adhesion would require some highly involved fundamen- 
tal theory beyond the scope of this discussion. As a 
matter of fact, the nature of adhesion is still a contro 
versial subject among physicists and chemists. But for 
practical purposes it may be stated that two types of ad- 
hesions are generally recognized: 

1. Specific adhesion that results from interatomic and 
intermolecular action between the adhesive and the 
adherends. In analyzing this type of adhesion, 
four general types of bonding forces are recog- 
nized: Electrostatic bonds, covalent bonds, metal- 


a The ‘italic numbers in parentheses refer to the list of references at the 
end of this article, 
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lic bonds, and van der Waals forces. 
2. Mechanical adhesion produced by interlocking of 
the surfaces, or essentially the penetration of the 
adhesive tendrils into the face structures of the ad- 
herend where (after solvent release or by chemical 
curing) the adhesive hardens and becomes keyed- 
in or anchored. (Some authorities, it may be 
noted, hold that this mechanical effect can ac- 
count for only a small component of the total 
strength at the joint.) 

To understand the phenomena of adhesion, as Weyle 
(2) says, “requires knowledge of the nature of the sur- 
faces which have to be joined and of the nature of the 
chemical or electrical forces acting between the two 
phases.” Granted that the theory involved is after all 
the primary concern of the adhesives chemist, it is im- 
portant that the complexity of the subject be reiterated 
to impress the product designer with the fact that he 
faces no easy task in properly selecting and specifying an 
adhesive. 


Classification of Adhesives 


Some attempt to supply him with a classification sys- 
tem should therefore be helpful. The system could be 
set up by source of basic material, by types, grade, na- 
ture of applications, performance requirements, per- 
tinent properties, or by a combination of the various 
factors. No universally accepted system of classification 
exists. This is indicative of the relatively pioneering na- 
ture of the contemporary work in this field. (The 
ASTM Committee D-14 on Adhesives, it may be noted, 
is one of the youngest of the society's committees.) A 
suggested classification is set up in Table II. It will be 
noted that broadly speaking there are two types of ad- 
hesives: natural and synthetic. The latter are again 
divided into thermoplastic and thermosetting, with the 
second group divided into heat-setting and cold-setting 
grades. 

A useful working classification is proposed by Rein- 
smith (3) based on the basic bonding requirement, as 
determined by the relative difficulty of application. Spe- 
cifically, he classifies adhesives as follows: 

1. Based on ability to cement such combinations as 

glass to glass, aluminum to aluminum, nickel to 

chromium-plated parts, molded phenolics, and 
similar difficult applications, 

2. Based on ability to cement plastics to plastics, steel 
to plastics, porcelain to porcelain, and similar run- 
of-the-mine cementing jobs, 

3. Based on ability to cement paper to paper, wood 
to wood, or any combination of such materials, 
which usually presents little or no difficulty, and 

4. Based on ability to cement non-rigid materials such 
as rubber to metals, rubber to plastics, etc. 

Also helpful is a classification by Voss (4) of the na- 
ture of the adhesive bond in relation to the type of 
bonding surfaces involved in the application. Table IV 
presents an analysis of this phase of the subject. 

Thousands of formulations are available for the design 
engineer. They range from the relatively simple animal 
glues to specially “tailored” complex synthetic resin 


formulations. Applications in product design may be as 
conventional as the gluing of loudspeaker screens in 
radio receiver cabinets; they may be as involved as the 
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Table 1—Check List for the a Engineer 

in Selecting a Proper Adhesive* 

patterns decagecndidanibeiaieddipiinsiaesiepiniaidsichaien ie iaiaaaiaaiamtcicbendnceatithecces 

Introductory Note: There is no such thing as a uni- 
versal adhesive. eres Tet ee 
formance and service factors determine the selection 
of the best adhesive for a stated purpose. The design 
engineer contemplating the use of adhesives in his 
product will make the most rapid progress by stating 
his problem in. detail and presenting it to adhesive 
technicians within his own organization (if such are 
available) or directly to manufacturers specializing in 
this field. These experts will then find it possible to 

recommend a standard formula or will indicate a 

special formulation to meet the problem. Below are 

listed some basic questions for the design engineer. 

1. What is the specific design problem that indicates 
you want to use an adhesive for bonding purposes? 
State what materials are involved; if possible send 
samples. Also provide a working drawing or sketch 
of the product indicating the parts where adhesives 
are to be used. State the engineering function of 
the bond and use of the completed end product. 

2. If the problem involves a re-design and formerly 
mechanical fasteners were used, give all particu- 
lars and indicate what disadvantage was found 
with the fasteners. Were uneven stresses de- 
veloped? Was resistance to vibration unsatisfac- 
tory? Are space limitations and smoother surfaces 
involved? What other factors? If adhesives were 
used previously, state experience in detail. 

3. What special service conditions have to be met? 
Specify minimum bond strength required. Indicate 
extremes of temperature conditions. State whether 
exposure to outdoor weathering, solvents or chemi- 
cals, humidity, unusual wear or abrasion, etc., will 
be involved. State whether any special electrical 
characteristics are required. 

4. What other factors must be considered that may 
arise from a special application of the product 
being designed, such as color, odor, flammability, 
and toxicity? 

5. What degree of flexibility is required in the bond? 

6. What production facilities are available? What 
application methods, such as brush or spray, are 
best suited to these facilities? 

7. What cost considerations are involved? 

8. Approximate quantities needed. 


(a) Th This check list has been compiled by the editorial staff of 
Exectricat MANUFACTURING from data pobiiched by various 
adhesive manufacturers noted under Acknowledgments at the 
end of this article. 


cementing of intricate and delicate parts in precision 
electronic instruments. 

Particularly important from the designer's standpoint 
is the growing use of adhesives in assemblies where 
compactness and light weight are the governing design 
considerations. Where thin metal sections are used, ad- 
hesives can serve to overcome the uneven stress concen- 
trations frequently caused by rivets or other mechanical 
fasteners. ‘Their use can cut down weight, and can aid 
compactness by eliminating uneven surfaces. 

Adhesives have been developed that serve almost 
every type of service conditions—many of them met in 
the use or operation of electrical products of wide vari- 
ety. Adhesives are made that will withstand extreme 
temperature limits, high humidity, gasoline immersion, 
boiling in water, acetone, alcohols, ketones, esters, aro- 
matics, etc.; that can be applied by spray, knifecoat, 
brush, or rollercoet: that have no shrinkages; and that 
will bond impervious substances, felt, plastics, glass, 
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Adhere, v.—To cause two surfaces 
to be held together by adhesion. 


Adherend, n.—A body which is held 
to another body by an adhesive. 
(See also Substrate.) 


| an adherend. 
| 


Adhesion, n.—The state in which 
two surfaces are held together by 
interfacial forces which may con- | 
sist of valence forces or interlock- | 
ing action or both. 


(or 
gether. 


| Condensation, n—A chemical reac- 
tion in which two or more mole- 
cules combine with the separation 
some other 
If a polymer is formed, | 
the process is called polyconden- 


Adhesion, Mechanical, n.—Adhesion 
between surfaces in which the ad- 
hesive holds the parts together by 
interlocking action. 


of water 
substance. 


or 


Adhesion, Specific, n—Adhesion be sation. 


tween surfaces which are held to- 
gether by valence forces of the 
same type as those which give 
rise to cohesion. 


Cure, 
properties 


condensation, 


. vulcanization; 
Adhesive, n—A substance capable 


of holding materials together by 


catalyst, 
surface attachment (see text). 


Binder, n—A component of an ad- 
hesive composition which is pri- 
marily responsible for the adhe- 





Table II—Definitions of Adhesive Terms* 


Bond, n.—The attachment at an in- 
terface between an adhesive and 


Cohesion, n.—The state in which the 
particles of a single substance are 
held together by primary or sec- 
ondary valence forces. 
in the adhesive field, 
which the particles of the adhesive 

the adherend) 


v.—To change the physical | 
of 
chemical reaction, which may be 


plished by the action of heat and 


Joint, n—The location at which two 
adherends are held together with 
a layer of adhesive. 





Polymer, n.—A compound formed by 
the reaction of simple molecules 
having functional groups which 
permit their combination to pro- 
ceed to high molecular weights 
under suitable conditions. Poly- 
mers may be formed by polymeri- 
zation (addition polymer) or poly- 
condensation (condensation poly- 
mer). When two or more mono- 
mers are involved, the product is 
called a copolymer. 


As used 
the state in 


are held to- 


simple 


Polymerization, n—A chemical re- 
action in which the molecules of 
a monomer are linked together to 
form large molecules whose mole- 
cular weight is a multiple of that 





an adhesive by gn 
of the original substance. When 
polymerization, or | two or more monomers are in- 
usually accom- volved, the process is called 
copolymerization or heteropoly- 
merization. 


alone or in combination, 
with or without pressure. 


Filler, n—A relatively nonadhesive | 
substance added to an adhesive 
to improve its working properties, 


Substrate, n—A material upon the 
surface of which an adhesive- 
containing substance is spread for 
any purpose, such as bonding or 


sive forces which hold two bodies permanence, strength, or other coating. A broader term than 

together. qualities adherend. 

(a) These definitions are condensed from “Tentative Definitions of Terms Relating to Adhesives’ as proposed by Committee D-14 of the Amer- 
ican Society for Testing Materials (ASTM Designation D 907-47T). 


wood, synthetic rubber, ceramics, and other materials. 

It is interesting to note that one manufacturer of ad- 
hesives has some 1000 basic formulas. Another com- 
pany mentions that over 400 basic chemicals and other 
raw materials enter into the compounding of its line of 
adhesives. Some fifty manufacturers are listed in usual 
trade catalogs. So it is obvious that we cannot channel 
this discussion to just a few general-purpose adhesives 
that would fit most design problems. 


Specification Factors 


Once the product design engineer has decided to use 
adhesives, a two-way program should be set up: 

1. The performance requirements and service condi- 
tions have to be carefully evaluated (see Table I) and 
the adhesive manufacturer asked to recommend a stand- 
ard adhesive, or formulate a special type that will most 
closely meet such conditions. It should be borne in mind 
that except in relatively conventional applications, it 
may be difficult to recommend a standard adhesive. Such 
factors as viscosity, ‘odor, color, non- stringing properties, 
function of bond, mechanical stresses under different op- 
erating conditions, permanence, moisture absorption, and 
performance under temperature extremes are just a few 
of the components in the overall adhesive problem that 
may exist in any one product design. The necessity for 
a special ‘ ‘tailor-made” adhesive will usually be indicated. 
And even with a tailor-made adhesive, it may be difficult 
to obtain every one of a list of specified requirements. 
Compromises are often unavoidable. 
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2. The design engineer should so design his product 
that the adhesive selected will provide optimum results. 
It may be necessary, for instance, to compensate for some 
modification in the original specification of the adhesive. 
It is important to take advantage of some particularly 
good characteristic of the adhesive. If the latter has ex- 
ceptionally good shear strength, then the product should 
be designed so as to place the largest component of the 
stress in shear. Important, too, is to remember that 
stresses between bonded surfaces may range from pure 
tension to pure shear or may occur in practically any 
combination of the two. 

Of critical design importance where the use of ad- 
hesives is contemplated is the relation between the ther- 
mal coefficients of expansion of the adhesive and the ad- 
herend. In some instances, proper design of the part in 
which adhesive is to be used can serve to minimize the 
stresses caused by the expansion and contraction under 
changing temperature. In other instances, if product 
redesign is not advisable, the inclusion of certain finely 
divided materials in calculated proportion will serve to 
alter the expansion characteristics of the adhesive so that 
they match those of the adherend. 

Still another point the product designer should watch 
is that the theoretical properties of adhesives as derived 
from laboratory tests are not necessarily realized in prac- 
tical application. Manufacturing as well as service con- 


ditions serve to introduce factors that did not exist in the 
laboratory. Field tests are therefore essential so that 
suitable modifications can be made in the adhesive, de- 
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Pressure-sensitive electrical 
tapes are important in 
many designs. In_ this 
transformer coil three 
pieces of Scotch No. 3 
tape hold primary leads in 
place before the fine wire 
is wrapped around coil 
and soldered to leads. 
After soldering, leads are 
bent over tape as shown 
(left). Drawing at the 
right shows the concluding 
steps. A final wide strip 
(not shown) is wrapped 
on, before coil is varnish- 


impregnated and baked. PRIMARY LEAD WIRES 


sign of part, or joining techniques. It is imperative to 
make tests against the type of surface that will be used 

and under condinions closely approaching those actually 
encouritered in use. An adhesive may do an effective 
job of bonding, say, certain phenolic surfaces, but that 
does not mean it will be equally efficient for all types of 
phenolics. 

The problem of strength tests presents many difficul- 
ties. 'Wehmer and his associates (5) caution that the 

“design of specimens is important since if they are not 

correctly designed we may get combinations of stresses 

which will be difficult to separate in analyzing the re- 
sults. We should also like to point out that on adhe- 
sives which have a tendency to cold flow or creep, it is 
not enough to measure the strength by means of a ten- 
sile testing machine but it is also necessary to test under 
static load conditions. This is necessary since an adhe- 
sive with high values when pulled apart at a rate of say 

2 in. per min. may fail when left under much lower 

constant stress.” 

It has been already stated that no universal-type adhe- 
sive or group of adhesives is available. But it should be 
useful to set down a checklist of the qualities that are 
desirable in what may be termed an “ideal” adhesive. 
Different specialists would of course vary in their selec- 
tion but the following list by Siddall (6) appears to re- 
flect a consensus: 

1. The adhesive must within itself have the maxi- 
mum strength in order that it may convey to the 
bond its maximum strength. 

2. The adhesive should have a minimum of drying 
and setting time. 

3. It should be handled with ease and must be cap- 
able of being applied rapidly. 

4. The bond must have the ability to resist normal 

and abnormal stresses and strains required of the 

assembly itself. 

5. The adhesive must have the ability to retain its 
original bond strengths for long periods of time 
under unfavorable conditions of humidity, tem- 
ture and chemical reagents. 

6. The adhesive must be economical in its use and 
this involves a minimum amount of loss when 
applying the adhesive and the maximum amount 
of area adhered per gallon of adhesive. 

. The adhesive must heave a low working cost. This 
means that the adhesive should not involve costly 
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Minnesota Mining & Mfg. Company 


equipment nor extensive handling during its as- 
sembly. 

8. The adhesive should have good keeping quali- 
ties, should be capable of being stored for long 
periods of time under adverse conditions, should 
have a uniformity and regularity of supply. 

9. The adhesive should be free from health hazards, 
particularly with respect to its volatile solvents 
and the toxic effects of the solvents in causing 
dermatitis. 

10. The adhesive bond itself should be free from 
corrosive or coloring actions on the materials to 
be bonded. 

11. The bond should be resistant to fungus growth 


and bactericidal action. 


A brief summary of the major basic adhesives and 
their average characteristics may now be given for gen- 
eral guidance. It must be reiterated that commercial ad- 
hesives are usually complex formulations of various types 
and that characteristics are modified and altered to meet 
requirements: 

1. Synthetic Thermoplastic Group: (a) Vinyl resin 
types that are derived from polyvinyl acetates, chlorides 
and copolymers; vinylidine chloride; polyvinyl butyrates; 
etc. Applications are found in bonding both porous and 
nonporous materials. 

Cb) Styrene-type adhesives are particularly indicated 
for their excellent electrical properties. They have high 


General Electric Co., Chemical Dept. 





Specially developed adhesive for silicone rubber makes 
possible this interesting application. Silicone rubber 
cushioning strips are sealed to metal bars used as seal- 
ers in high-speed bag-making machine. The rubber re- 
mains resilient and soft despite continuously severe op- 
erating conditions under temperatures of 300 to 400 F. 
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Bond Adhesive 

ee |Rubber and phenolic resin 
} 
| 

ER ckcccsttenn ..|Phenolic resin, 


hyde, casein, animal glue 
oe aint |Rubber and phenolic resin 


Plastics 





hesive 


Metal to ; 
\ Vitreous enamels} 


Rubber... 


Plastics 


Vitreous enamels to | 
vitreous enamels................ 
Glass to plastics........| |Polyvinyl-butyral 


Rubber to plastics... 3 
plastic admixture 
Plastics to plastics.............'Compatible resinous adhesive 





‘Engineering Laminates,” by Walter C. Voss, 
American Society for Testing M aterials. 


(a) Source:‘ 
meeting of the 


dielectric strength and low power losses. Moisture ab- 
sorption is very low. Brittleness of the styrene film, 
however, is a disadv vantage, which may require suitable 
modification of the polymer, as well as special joining 
techniques. 

(c) Cellulose adhesives are derived from acetate, ni- 
trate, butyrate, ethyl cellulose and other cellulose esters. 
They are widely used and are adaptable to many modi- 
fications. It should be noted that, as may be expected, 
the nitrate-base adhesives suffer from the disadvantage 
of high flammability. 

(d) The acrylic resin types are derived from various 
polymers of acrylic acid. Their ability to produce color- 
less and transparent films is a decided advantage in cer- 
tain applications. Although the films have a tendency 
to brittleness, the adhesive qualities and resistance to 
chemicals, etc., are good. 

2. Synthetic Thermosetting Group: (a) Adhesives 
derived from phenol- formaldehydes are so widely used 
and comprise so many variations that even a brief sum- 
mary is difficult. They are generally characterized by 
excellent bonding strength and ease of application. 

(b) Resorcinol type adhesives include resorcinol for- 
maldehyde, resorcinol-phenol-formaldehyde, and_resor- 
cinol-furfural. Outstanding advantages are ability to set 
at room or moderate temperatures and the high bond 
strengths achieved. Application of heat can reduce cur- 
ing time to a matter of a few minutes. High cost is a 
factor depending on the application. 

(c) Urea-formaldehyde and melamine- formaldehyde 
adhesives, as well as the mixéd urea-melamine type, form 
another family of adhesives widely used in industry. The 
melamines are marked by toughness and water- resisting 
qualities. 
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Table [V—Nature of ee: Adhesive Bonds* 


urea-formalde-|Phenolic, hydrogen bridging hydroxyl groups; water mole- 


......-|Phenolic resin or compatible 
| resin 
ie a | Solder, rubber, or resinous ad-| 


Rubber solution with compatible 


Edgar Marburg Lecture, 





_ Type of bond — 





resin); sulfur bridging (rubber and metal); resin and 


rubber, complex structure. 







cules induce hydroxyl groups for others. 

Hydrogen bridging (wood surface); interdiffusion (rubber 
surface). 

Hydrogen bridging between hydroxyl groups. Interdiffusion 
at plastics face if thermoplastic. Hydrogen bridging at 
plastics face if thermoset. 










Solder—forms mixed crystals or intermetallic compounds. 
Rubber—sulfur bridging resinous adhesives—through acid 
radical of the maleic acid copolymer of vinyl chloride- 
acetate. 

Fusion dendrites penetrating and locking with enamel. 
ordinate covalent bond. 

Vulcanization—sulfur bridges. 

Acid radical copolymer compatible with metal and plastics. 














Co- 














Fusion bond of like crystals. 

|Hydrogen bridging between hydroxyl groups due to hydroly- 
sis of water on glass surface. 
Interdiffusion and hydrogen bridging. 
strong rubber solution.) 

lHydrogen bridging—reactivation of thermoset adherend. Inter- 
diffusion and hydrogen bridging—thermoplastic adherend. 











(Rubber to rubber— 























1947, presented before the 50th annual 




















(d) Furane resins form still another type of adhe- 
sives that are characterized by high strength and are par- 
ticularly adaptable for use with molded and laminated 
plastics. 

3. Rubber-Base Group: ‘Two broad classifications can 
be made in this important group of adhesives. The first 
covers adhesives made from natural or synthetic rubber 
as the active adhesive agent. The second group is based 
on synthetic resins derived from rubber such as chlor- 
inated rubber, where a resin is formed by the action of 
chlorine on rubber. The scope of rubber-base adhesives 
is very wide and new developments, such as blends of 
phenolic resin with rubber, are constantly enlarging the 
field of application. Good adhesion to metals is perhaps 
the outstanding quality of rubber-base adhesives. The 
cyclized rubber types are marke by flexibility, plus 
strength. 

4. Protein Adhesives: The best known in this group 
are the animal glues, which have long-established uses 
owing to their ease of application and fast set. But 
there is practically no resistance to moisture and resis 
tance to fungus is poor. Other protein adhesives are 
derived from casein, soybean, also blood albumen and 
similar animal by-products, all with rather poor moisture 
and fungus resistance. 

5. Natural Resin Group: 
oleoresins, shellac, starches and dextrines, and water- 
soluble gums such as arabic. The shellac and oleoresin 
types find frequent use in electrical applications. (7) 

6. Pressure-Sensitive Tapes: Perhaps in a border-line 
category as adhesives, yet these products definitely func- 
tion as bonding agents in many applications such as 
edging of slot insulation and for relay coil insulation and 
act as permanent components in product assemblies. 


These are derived from 
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Furane adhesives are 
particularly indicated 
for bonding phenolic 
laminates and acrylic 
parts. Here are some 
examples of such 
bonds. The black 
color of the adhesive 
adds a _ decorative 
touch. 


These tapes are made with tacky semi-solid materials of 
synthetic, mineral or other origin. Electrical insulating 
tapes are the most important in this category so far as 
this discussion is concerned and are available with vari- 
ous types of backing such as kraft paper, acetate film 
cloth, cotton cloth and glass-fiber cloth. A commercial 
line of such tapes has an insulation resistance range from 
4 megohms to 6000 megohms. 

7. Inorganic Base Group: (a) Silicone-rubber-based 
dhesives are understood to be under development, with 
many important potential applications. Silicone resin 
insulating and sealing compounds also find use in adhe- 
sives. Both types of material are characteristically able 
to withstand a wide range of operating temperatures. 

(b) Sodium and potassium silicates form highly ad- 
hesive, odorless, noncombustible and noncorrosive films 
with a number of applications in the electrical field. 
These include binders for insulating materials; coating 
of paper used between the separators in transformers; 
binders in loudspeaker cones. 

(c) There is a multiplicity of propriet ary cementing 
compounds that are basically inorganic in nature and in- 
corporate various refractory materials. magnesite, zirco- 
nium, etc., and that find wide electrical applications in 
motors, appliances, switch assembly, fuses, and so on. 

Solders, too, when used for bonding or joining sur- 
faces, are properly considered as adhesives (see Table 
IV). The range of proprietary materials makes it dif- 


Average shear 
strength, psi 





Specimen (unsanded surface strength, psi 

No as furnished) Type of failure (sanded surface) Type of failure 
A 2835 Completely in phenolic 2850 Completely in phenolic 
B 2650 | Surface skin of phenolic 2955 | Surface skin of phenolic 
C 2765 | Surface skin of phenolic! 3015 | Surface skin of phenolic 
D 3340 Completely in phenolic 3090 Completely in phenolic 
z 3630 Completely in phenolic | 2995 Completely in phenolic 
: 3315 Completely in phenolic | 2735 | Surface skin of phenolic 
G 2055 Glue failure 3540 | Surface skin of phenolic 
H 4100 Completely in phenolic | 3900 Completely in phenolic 
I 4005 Partial failure through | 

phenolic 2515 Surface skin of phenolic 
J 3035 | Surface skin of phenolic 2700 | Surface skin of phenolic 
K 2775 | Partial failure in skin 1800 | Glue failure 
L 810 Glue failure 2615 | Surface skin of phenolic 


Table V—Shear Strength Tests of Furane Adhesives* 
(ec ementing tests ) of Grade C, laminated phenolics, win. thiek*) 





(a) Source: Furane Plastics and Chemicals Cente (Resin X-2) 
(b) 1. Open assembly time — 5 to 10 min. 


2. Cure conditions—4 hr. at 140 F. and condition 1 week at room temperature. 


3. Clamping pressure — approximately 5 psi. 


JULY 1948 





Furane Plastics and Chemicals Co. 


ficult to enter into any extended comparison of the con- 
ventional types within the space available. Some men- 
tion should be made, however, of special alloys that in- 
corporate alloys of such metals as bismuth, ‘cadmium, 
antimony, silver, etc. 

Solders containing bismuth as a major component have 

some interesting bonding applications. Alloys in this 
category have been used for mounting shafts in alnico 
and other permanent: magnet rotors. In such applica- 
tions the low expansion and “after-growth” assure that 
internal pressure will not cause breakage of the magnet. 
The low electrical conductivity of bismuth is a charac- 
teristic of importance in certain applications of these al- 
loys. The conductivity of the latter are of the order of 
3 per cent of that of copper. 

One of the newest of these bismuth-type solders’ with 
a low melting point of 240 F finds use in providing vac- 
uum-tight seals for joining glass-to-glass or glass-to-metal 
parts. he one still restricted government project the 
solder is used for joining silver- plated metal parts to glass 
tubing. Operating temperatures have to be below the 
softening point of the solder. 

Glass-to-metal seals, as a matter of fact, constitute a 
complete field of study in their own right and involve 
the use of such well- recognized alloys as Kovar. The 
subject has been fully covered in technical literature in- 

(Continued on page 166) 


® Cerroseal-35, Cerro de Pasco Copper Corp. 
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How Can Component Catalogs 
Be Improved? 





An end-product designer pans descriptions that are 


vague generalities and pleads for specific information, 


particularly as to service life under given conditions. 


GEORGE E. HIEBER 
Assistant Chief Engineer 


Landis Machine Company 


ACHINE design as practiced today is a process 

of selection of standard purchasable components 

used in connection with special parts to obtain a 
given result. Economically it is cheaper to buy such 
items as ball bearings, universal joints, clutches, brakes, 
motors, relays, solenoid valves, etc., than it is to make 
them in your own plant i in small quantities. Conceding 
this to be so, it is amazing to see the total lack of appre- 
ciation of the writers of such catalogs for the needs of 
the users, who must have complete specific information. 

Suppose a designer has a problem involving two ro- 
tating shafts that bear a timed relation to each other and 
are too far apart for the use of gears. Obviously a chain 
is the only connecting means that will do. Other fac- 
tors in the design may indicate precision chain instead of 
cast linkage. The designer determines the horsepower, 
the chain speed, the center distance, the sprocket ratios, 
the numbers of teeth, the oiling, the mounting, the chain 
length, and presumably the hours of life that the chain 
is expected to run before being either tightened or re- 
placed, etc. He then looks in a catalog to see if such a 
chain is available. or one that by modifying his design he 
can use. He will find most of the information he needs, 
but the most important information about life expectancy 
he will not find. It is given in ball and roller bearing 
catalogs, for different loads and conditions. Why not 
give it in chain catalogs? 

Instead he will find in the catalog that a chain does 
not slip like a belt does, or that when two shafts are a 
considerable distance apart, a chain and two sprockets 
are a more economical arrangement than a series of spur 
gears. That might be new information to the general 
public but hardly to any machine designer with ” brains 
enough to know that the sprocket teeth have to strip be- 
fore the chain can slip, or that seven or eight gears cost 
more than two sprockets and one chain. 

Perhaps catalogs are written by men who do it as a 
side line, and who are used to writing ads for consumer 
items like soap or cigarettes. Their copy runs like this: 
“Don't eat candy, nial a cigarette instead.” So along 
the same line: “Don’t use belts or gears, use a chain in- 
stead.” The belt people and the gear people in turn try 
to get the designer to use their product instead of chains. 
None of them seem to concede or recognize the fact that 
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a particular design may preclude the use of anything but 
one type of drive All that kind of advertising copy and 
the sending around of salesmen with cigars for purchas- 
ing agents never put a gear where a belt should be, or 
vice-versa. On the other hand, if complete enough in- 
formation is put in a catalog so that the designer can 
select a component without any further questions, then 
that item is sold right then. 


Semantics Might Help 


Pick up some of the parts catalogs at hand and note 
how many use general terms like heavy duty, light duty, 
high speed, little, big, extra long, long, short, etc. When 
the compiler of a catalog uses a general term like one of 
those it may mean something very specific to him, but 
does it mean exactly the same thing to the buyer? oe 
not give the duty in micsouble terms, the speed i 
times per unit of time, or the size in inches, with limits 
if important? A short course in semantics might help 
the compilers of catalogs, for they certainly use a lot of 
words to express a minimum of information. 

Furthermore, it does not help much to find, after read- 

ing through such a catalog, that “The application of this 
marvelous new component made the Putzengeiger Ma- 
nure Spreader a success,” and that “further information 
can be obtained by writing to the manufacturer.” So 
the designer wastes his time and the manufacturer’s by 
writing for specific information that should have been 
in the catalog, in the place of statements as to who uses 
it, who likes it, or that it was even used in an emergency 
by a movie star to rinse her undies in. 

The following examples are given to show the lack of 
information in some typical catalogs. Those dealing 
with elec trical items are picked bec “ause they seem to be 
the worst offenders, but the same lack of information 
can be noticed in descriptions of mechanical, hydraulic 
and other components. 

In a motor catalog, for instance, the statement is made 
that it “—can be started four to six times a day.” This 
tells us nothing or next to nothing. Is a working day 
eight hours or is it 24 hours? If the motor can be 
started six times a day, why mention the smaller amount? 
Perhaps the statement means that if the motor is over- 
loaded 10 per cent and has to start under load then it 
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Ball and roller bearing man- 
ufacturers have gone further 
than any other group of com- 
ponent part suppliers in pro- 
viding in their catalogs life 
data related to operating con- 
ditions such as speed and load, 


satisfactory life. 


P = equivalent load: from formula P = XF; + YFs 
F, = radial load: calculated. 

F. = thrust load: calculated. 

X = rotation factor: from table below. 

Y = thrust factor: from table below. 

f. = speed factor: taken for speed n frem Scale 1. 

fy = life factor: Chen Ger Goutal, enee Ble ko Gan 


C = Specific dynamic radial capacity from table below. 


can only start four times instead of six times. Does it 
mean that you can start and stop it six times in one 
minute, but then you must wait 23 hours and 59 minutes 
before you repeat the cycle, or does it mean that the 
starts must be spaced evenly through the day? Nothing 
that might influence the number of starts such as con- 
nected load, under or over-voltage, ambient temperature, 
etc., is mentioned. Would it not be better to plot the 
number of starts against the factors that affect the starts 
in a diagram for the particular class of motor that is de- 
scribed? However inexact that might be percentagewise 
in a small diagram, it would still be more informative 
than “four to six starts a day.” 

Suppose the designer has to incorporate in his design 
a flange type motor with a spur gear mounted on the 
motor shaft. In the catalog he finds the following: “It 
is standard practice to give the overhung load in terms 
of minimum diameter of sprocket—”. What exactly can 
he get from that? If the minimum diameter given is 
3.000 in. and the sprocket he would like to use is 2.995 
in., will it break the motor shaft, or will he get slightly 
less life in the motor bearings, and if so, how much less 
life? When using a sprocket it is not too important how 
much the shaft deflects, but when using a gear it is. 
How much does the shaft deflect for a given load? 

Why not say, “The deflection at the end of the shaft 
is so many thousandths of an inch, for so many pounds 
load, for such and such frame size. The end of the shaft 
is so many inches from the center of the bearing or the 
point of zero deflection. At the load given the bearing 
is good for so many hours life. See Table...... ”. The 
table could show the effect that the kind of load, such 
as steady or slight shock, and the magnitude of load have 
on the motor bearing life. The designer could even 
figure it out for himself if the distance from the end of 
the shaft to the center of the ball bearing was given as 
well as the size and the class of ball bearing. When a 
designer is figuring on using a pinion accurate to within 
0.002 in. it is important to know these things. It might 
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FOR SELECTION OF BEARING SIZE: 
First, obtain required C value from formula: 
c. &P 


Then, select a bearing of sufficient capacity C 


FOR CHECKING OF TENTATIVE BEARING SIZE: 
First, obtain life factor from: 


Then, consult page 32, Table 1 (or Scale 2) to de- 
termine if the value obtained for {, provides a 


Scale 2 and page 32. 
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SKF Industries, Inc. 


even be necessary to know the amount of deflection 
caused by magnetic unbalance, resulting from the fact 
that no rotor is exactly centered in its stator. 

The motor catalog also states: “The distance from 
the center of the shaft to the foot of the motor will not 
be exceeded but may be under by 1/32 in. or less.” 
Which foot? One or more? Why not state further 
that when placed on a surface plate the motor feet will 
be found to vary from a plane surface by so much. 

Let's look at a relay catalog. For one type it says, 
“Suitable for high speed machine tool use.” What the 
relay manufacturer and the relay user consider as high 
speed or even a machine tool may be entirely different 
things. Why not say how many times a minute, for how 
much voltage, for how much current, for how much in- 
ductance, for what cycles and for how many hours it 
will work. Again the ball bearing catalog can be cited. 
If ball bearing manufacturers can give an expected life 
when all factors are considered, why can not the relay 
manufacturers? Why not give the number of times it 
will operate under a given set of conditions before the 
contacts have to be changed, before the coils burn out, 
or before the mechanical parts need replacing. Every 
user can run a number to destruction to get this informa- 
tion but would it not be more economical for the manu- 
facturer to do it once and put the results in his catalog? 

Suppose the engineer is designing a small automatic 
drill press that cycles 60 times a minute. That is def- 
initely high speed and it is certainly a machine tool. 
Suppose further that he is lulled to a sense of security 
by the term high speed in the catalog and incorporates 
the so described relay in the drill press. The machine is 
built, given a run-off test of several hours and shipped. 
Very soon the buyer of the drill press gets on the phone 
and the manufacturer soon learns all the life factors of 
the relay. The only trouble with this method is that it 
costs so much. It is commonly called the hard way and 


it is easy to understand why. Tt can not be kept a secret 
(Continued on page 180) 
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The field of choice includes copper, 
zinc, aluminum and magnesium alloys dif- 
fering in composition, cost and physical 
properties. The designer should know these 


differences to guide him in the selection. 


NCOUNTED numbers of die castings are con- 

stantly being applied effectively and with high 

economy in electrical products. Some fulfill strict- 
ly electrical requirements in the sense that they act 
primarily as electrical conductors but a far greater 
number are employed primarily for structural elements 
largely because they provide the best combination of 
economy and performance characteristics. 

It is probable that appliances and other light elec- 
trical equipment account for a total output of die cast- 
ings only second to that required by the automotive 
industry. This indicates, of course, that die castings 
have proved of outstanding utility to electrical de 
signers and manufacturers. It follows that all those 
concerned with development of electrically operated 
. equipment should be well acquainted with the use 
and design of die castings. In turn, this makes it 
highly desirable that designers should be aware of the 
advantages and limitations of the alloys commonly 
employed, as, otherwise, the optimum selection may not 
be made. 

Frequently, the selection of alloy is left to the die 
caster and he certainly should be consulted before a 
final choice is made, but it is clearly an advantage for 
the designer to know the factors on which a choice is 
based, as otherwise he is not in so good a position as 
he should be to adapt the design to the alloy or even 
to be sure that the alloy selected will meet service 
conditions. 

In recent years, several new die-casting alloys have 
been developed and others have become obsolete. There 
have also been significant changes in relative prices of 
the basic metals and of the alloys themselves. Casting 
technic has also changed. This has made it possible to 
die cast some alloys not available formerly and has 
affected the maximum allowable proportions of im- 
purities which in turn affect such properties as ease 
of machining and brittleness or impact strength. This 
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Table I—Composition and Properties of 


Zine Alloys for Die Casting 








1 Composition as provided in ASTM and SAE specifications. The 
Zamak alloys meet these specifications but are 


tolerances as to composition than those specified. 


specimens die cast in Zamak alloys by The New 


Designation 

SORE Wags Saw aes KW a Aa eS XXIII XX\ 

Oth Gee ki aki chs 24s Goo 903 925 

The New Jersey Zinc Company Zamak3 Zamak5 

Composition’ by weight, % 
EUR ies oa Shas Ws bec Vs eae 6a 0.10 max. 0.75-1.25 
RR dk cayuesaed ese bnaens 3.5-4.3 3.5-4.3 
IN! EO a cinka ads 0.03-0.08  0.03-0.08 
eg eee Pee a reer ee 0.100 0.100 
SE conks Case eek 0.050%" 0.007 0.007 
RN MAN is 54.8 50 154 0569 0010 0.005 0.005 
Me ES ki onsite enw nds 8 bys 0.005 0.005 
Zine (99.99+ % purity) ....... remainder remainder 
Mechanical properties* 
Charpy impact strength, ft-lb, 

\4-by-4-in. bar, as cast ...... 43 48 
Charpy impact strength, ft-lb, 

\4-by-l4-in bar, after 10 years 

PIER oc vit chan secon 41 40 
Tensile strength, psi, as cast .... 41,000 47,600 
Tensile strength, psi, after 10 year 

ee er eee 35,000 39,300 
Elongation, % in 2 in. as cast... 10 7 
Elongation, % in 2 in. after 10 

years indoor ageing .......... 16 13 
Expansion (growth), in. per in. 

after 10 years indoor ageing .. 0.0005 0.0004 

Other properties’ and constants (as 
cast): 
Brinell hardness ............... 82 91 
Compression strength, psi ....... 60,000 87,000 
Electrical conductivity, mhos per 

EMP ED 50465 ss 5eees ene 157,000 153,000 
RIN PE Mons bs cbse weve 386.6 386.1 
MECME DOMNE, © on icciedssesece 727.9 727.0 
Modulus of rupture, psi ........ 95,000 105,000 
Shearing strength, psi .......... 31,000 38,000 
Solidification point, C .......... 380.6 380.4 
Solidification point, F .......... 717.1 716.7 
BONES UIE aves ccceveace ce 6.6 6.7 
Specific heat cal/gm/C ......... 0.10 0.10 
Thermal conductivity, cal/sec/ 

Cl MIs. aesnakoae eakeK <0s%s 0.27 0.26 
Thermal expansion per C ....... 0.0000274 0.0000274 
Thermal expansion per F ...... 0.0000152 0.0000152 
Transverse deflection, in. ....... 0.27 0.16 
Weight, Ib per cu in ........... 0.24 0.24 


eld within closer 


2 Properties and constants are as determined on standard test 
Jersey Zinc 


Company. Values for impact and tensile strength, as cast, are 
well above the minimum ASTM and SAE requirements but de- 


crease slightly with ageing, as indicated. 
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HERBERT CHASE 


Mechanical Engineer 


is another reason why the designer should become more 
familiar with alloy composition and properties. 

Die costs have to be considered, of course, and some- 
times have to be amortized in, say, a year’s supply of 
castings. In general, however, dies remain in use for 
several years and commonly yield substantial savings, 
especially in machining of castings, long after die costs 
are written off. Frequently, this dictates the use of die 
castings even when the initial quantities needed may 
not seem to warrant the die investment. 


General Classification of Alloys 


One convenient way to classify die-casting alloys is 
by melting point. In such a classification, alloys based 
respectively on zinc, on lead or on tin belong in the 
low-melting group. Alloys based on aluminum, on 
magnesium and copper, respectively, belong in the 
high-melting group. Alloys of low melting point are 
easiest and fastest to cast. They are nearly ‘sheen cast 
in plunger machines. As the plunger and its cylinder 
remain submerged in the alloy, no hand ladling is re- 
quired and this helps to make c casting rapid ‘ond to 
reduce costs. 

With low-melting alloys, dies are not subjected to 
severe thermal shock, hence die life is almost indefinite. 
As many as 30 million zinc die castings have been pro- 
duced, for example, in one die and it is still in good 
condition. Die cost is minimized with the low-melting 
alloys and even dies that are not heat-treated can be 
used. Although heat-treatment (often done before 
machining) is desirable for long-run dies, to resist 
mechanical wear and the “pounding” that occurs in 
rapid closing, machining of dies for low-melting alloys 
is easier and. costs less, as a rule, than for dies used with 
the higher-melting alloys. 

On the other hosed low- melting alloys are not ee 
of course, for use where temperatures are high, sa} 
above 300 F, at least for prolonged periods or even 
when long baking of an applied finish at temperatures 
above 300 or 350 F is contemplated. In addition, all 
the low-melting alloys are subject to some cold flow 
under high load, especially in tension or bending. This 
may be significant but usually need not be if ‘the de- 
sign is correct. There are even cases, especially with 
lead alloys, where some cold flow is desired, say on a 
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Your Die Castings 


Bruch-hebler ond tensian salt produetd es copper- 
base die castings by Pressco Casting & Mfg. Cor- 


poration for I-T-E Circuit Breaker Company. 
Similar die castings are employed for similar pur- 
poses on many electric motors. 





Motor housing (left) and motor housing bracket 

(right) for Electrolux vacuum cleaner, die cast 

of aluminum in a cold-chamber press, by Doehler- 
Jervis Corporation. 





Complex, thin-wall die castings, such as these 

structural parts for a “Skan” electric slide pro- 

jector (G-M Laboratories, Inc.), are readily pro- 

duced in zinc alloy and save making a multiplicity 
of separate parts and their assembly. 


Accompanying illustrations on this and following pages 
give only a fair indication of the nature of die castings 
produced in various alloys since the total number of appli- 
cations to custom parts of electrically operated products 
exceeds several thousand. Applications are constantly grow- 
ing, however, and promise to continue as designers come to 
think more in terms of die casting as a highly economical 
means of securing duplicate parts in quantity. 

























































































gasket or where some detormation is a necessary part 
of normal functioning. 

The higher-melting alloys also have their advantages 
and disadvantages. ‘They are essential where high op- 
erating temperatures are required and also (in the case 
of aluminum and magnesium) where low or minimum 
weight is necessary. Copper alloys yield maximum 
strength but also are high in cost per casting. 

One of the chief disadvantages of the high-melting 
alloys (as compared with the low-melting ones) is that 
these higher-melting alloys are harder and slower to 
cast, and involve high solidification shrinkage as well 
as much shorter die life. Dies have to be made from 
alloy steel having good resistance to thermal fatigue. 
Such steel tends to be hard to machine, must be heat- 
treated and even then is subject in time to heat-check- 
ing, which makes casting surfaces rough. This may 
not occur or be significant, say for about 10,000 or 
more castings in copper alloys or for 50,000 castings or 
more in aluminum alloys but, for higher production, 
dies must usually be redressed or renewed unless rough 
castings can be tolerated. Although the caster com- 
monly agrees to keep dies in usable condition, once a 
set is purchased, he must allow for upkeep cost in 
figuring over-all casting costs. 

Today, except for a few old dies that fit only old 
“gooseneck” machines, all high-melting alloys are cast 
in cold-chamber machines. These produce excellent 
castings but, partly because of hand ladling, the ma- 
chines are not so fast as plunger machines suited only 








for the low-melting alloys; hence, as a rule, fewer cast- 
ings per hour are produced. In addition, much higher 
casting pressures are needed and machines have to be 
heavier, for a given size of casting, and this also makes 
for slower operation. 

Some of these factors are of primary concern to the 
die caster but they also affect both the cost of the cast- 
ings and of the die and so deserve most careful con- 
sideration by the designer and purchaser of the castings. 
The net effect, along with such factors as metal cost 
and metal properties, has been to cause zinc alloys to 
be chosen for some 60 to 70 per cent of all die castings 
produced. There has been some shift toward increas- 
ing use of aluminum in recent years, partly because 
the shortage of high-purity zinc has kept its price at a 
comparatively high level while aluminum and mag- 
nesium have become more plentiful at prices lower 
than before the war. Certain of these factors are 
treated in greater detail under subsequent headings. 

As this is written, zinc of the special high-purity type 
essential for die casting is 13 to 13% cents a pound. 
Alloying, often done by the die caster, increases the 
cost to about 15% cents. Aluminum alloys range from 
about 16% to about 17% cents a pound and magnesium 
alloys about 15% to 16% cents. Copper alloys for die 
casting cost 17 to 24% cents a pound. Lead alloys run 
about 20 to 25 cents. Tin alloys at $1.25 to $1. 50 a 
pound are highest of all and so scarce as to have only 
slight use and then only in very small castings of slight 
relative commercial importance. 





Table Il—Composition and Properties of Aluminum Alloys for Die Casting 





ASTM S4 SS S9 
SAE 304 305 6 
Aluminum Co. of 
America (Alcoa) 43 13 
Composition, %1, 2 
Copper 0.6 max. 0.6 max. 0.6 max. 
Silicon 4.5to6.0 11.0to13.0 11.0to 13.0 
Nickel, max. 0.5 0.5 0.5 
Iron, max. 2.0 2.0 ! 
Zinc, max. 0.5 0.5 0.5 
Manganese, max. 0.3 0.3 0.3 
Magnesium 0.1 max 0.1 max 0.1 max. 
Tin, max. 0.1 0.1 0 
Total other impurities, 
max. 0.2 0.2 0.2 


Aluminum rem. rem. rem. 


Properties and Constants 
Yield strength, 


tension (set, 0.2%) psi 14,000 18,000 18,000 
Ultimate tensile strength, 

psi 30.000 37,000 36,000 
Elongation, % in 2 in. 5.0 18 3.0 
Charpy impact, ft-lb4 4.5 2.0 2.0 
Brinnel hardness No. 60 80 81 
Specific gravity 2.70 2.66 2.66 
Weight, lb per cu in. 0.097 0.096 0.096 
Shearing strength, psi. 21,000 26,000 24,000 
Melting point (liquid 

temp.) F 1165 1065 1065 
Thermal conductivity, cgs 

units 0.34 0.37 0.37 
Thermal expansion 

in./in./C 0.000022 0.000020 0.000020 
Electrical resisitivity, 

microhm-cm "4B 4.4 4.4 








1 Correspond with ASTM specifications in the case of ASTM standard 
alloys. In other cases, compositions are as given by Aluminum Co. 
of America. 

? Alloys S4, S5, and SG3 are suitable for the production of castings 
by either direct air pressure or the cold-chamber machines. Castings 





De: *signation 





SCS ‘C6 ~ ia oe a ah, 
oe A380 as 360 = 218 
3.0t04.0 3.0 to 4.0 0.6 max. 0.6 max. 0.2 max. 
4.5 to 5.5 7.5 to 9.5 9.0to 10.0 9.0 to 10.0 0.3 max. 
0.5 0.5 0.5 0.5 0.1 
1.3 1.3 1.3 2.0 1.3 
0.6 0.6 0.5 0.5 0.1 
0.5 0.5 0.3 0.3 0.3 
0.1 max 0.1 max. 0.4 to 0.6 0.4 to 0.6 7.5 to 8.5 
0.3 0.3 0.1 0.1 0.1 
0.5 0.5 0.2 0.2 0.2 
rem. rem. rem, rem. rem. 
20,000 23,000 25,000 26,000 23,000 
35,000 42,000 43,000 43,000 42,000 
3.0 2.75 5.0 3.0 4.5 
3.0 2.0 4.2 2.4 9.0 
72 80 - si 65 
2.78 2.76 os 2.68 2.56 
0.101 0.099 ae 0.097 0.091 
24,000 23,000 <u 29,000 25,000 
1145 1090 i 1110 1160 
0.28 0.28 _ 0.35 0.24 
0.000021 0.000020 0.000021 0.000024 
5.9 5.9 bie 4.7 7.1 








of alloys S9, SC5, SC6 and SG2 may be made only in cold-chamber 
machines, 

*In practically all cases these data are as furnished by Aluminum 
Co. of America. 

414 x &%-in. unnotched specimen. 
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Zinc-alloy die castings for Black & Decker’s new line of bench grinders. Base, tool rests and both motor end-bells for 


Although die casters buy metals by the pound, cast- 
ings are sold by the piece or (as far as metal is con- 
cerned) on a volume basis, or so much per cubic inch. 
On this basis, aluminum and magnesium, being lighter 
and more moderate in cost per pound, cost least per 
cubic inch for metal only. Next come zinc, copper 
and lead. If the cost of metal were the only cost factor 
considered, demand would swing heavily in favor of 
aluminum and magnesium but other costs do enter, 
some having been noted already. In addition, strength 
and other properties demand consideration. 

The over-all result is that, although castings of the 
light-weight metals occasionally cost less per casting, 
zinc die castings, especially those of small size, gener- 
ally prove most economical and satisfactory on other 
scores, yielding the optimum over-all result. If this 
were not true, the zinc-alloy type could not retain much 
the largest proportion of the total output, as it still does. 
Many die casters, including some of the largest, cast 
only zinc alloys. In general, however, die casters pro- 
duce both in zinc and in aluminum alloys. Relatively 
few cast brass, magnesium, lead or tin alloys. 

Although casting and die costs for lead are low, its 
high density counts against it (in cost per casting). 
Also, its low strength, together with softness, is so un- 
favorable in respect to utility that use is confined to 
those few applications where high density, as for X-ray 
machine parts, softness or special forms of corrosion- 
resistance are essential. The copper alloys, though pos- 
sessing excellent properties and highest strength, are 
also high in density and in cost per unit of volume. 
These factors, plus high die cost and short die life, 
have long prevented the extensive application of brass 
die castings that certainly would result otherwise. Mag- 
nesium has proved so difficult to cast that only a few 
die casters supply castings of this type. Metal costs are 
low, however, and costs per casting about the same as 
for aluminum are sometimes quoted. 

Only two standard zinc alloys are now die cast on a 
large scale and most plants concentrate on one or the 
other to simplify their operations, although some cast 
both. In most respects, properties are so nearly the 
same that it seldom makes any significant difference to 
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three different sizes of grinders demonstrate appearance and smooth surfaces that help to minimize finishing costs. 





the user which of the two is chosen. Table I shows 
composition and properties of the zinc alloys. In com- 
position, the only difference is that ASTM XXIII is 
substantially copper-free and ASTM XXV contains 
0.75 to 1.25 per cent copper. The latter slightly in- 
creases tensile strength and hardness but lowers ductil- 
ity. Both alloys have unusually high impact strength 
at room temperature but this falls to rather low values 
as temperature falls below zero C. This is of sig- 
nificance only in rare cases where castings are subjected 
to shock at low temperatures and even then impact 
strength remains above that which some of the light 
alloys possess when they are at room temperatures. 

It is of extreme importance with the zinc alloys that 
impurities, especially lead, tin and cadmium, be held 
below the small maximum allowed in standard specifica- 
tions and purchased castings should be checked in this 
regard. Above the maximum, network corrosion and 
growth, with decreased strength, are apt to occur, es- 
pecially if castings are subjected to high temperatures 
in moist atmospheres. This is well understood by re- 
liable casters who keep a close check on impurities. If 
specifications are adhered to, however, dimensional 
change with ageing is slight (0.0005 in. per in. or less 
in ten years). Only in exceptional cases is this change 
of significance. 

Zinc alloys are subject to slight cold flow, especially 
at higher temperatures. This makes high loading inad- 
visable, especially in bending or tension, but the effects 
are seldom of significance in common uses of castings 
that are not highly stressed. 

Zinc alloys are not recommended where temperatures 
exceed 250 to 300 F for prolonged periods or in con- 
tact with steam. Some white oxide forms on surfaces 
exposed to moisture, unless they are passivated or 
coated, but millions of castings are used without such 
treatment, especially where appearance is not impor- 
tant. Plating is readily and extensively done and or- 
ganic finishes are widely used. Adherence of the lat- 
ter is promoted by phosphate treatment such as bonder- 
izing. 

Zinc die castings are often produced with so-called 
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Tensile strength, psi 30,000 33,000 32,000 
Yield strength, psi 22,000 21,000 21,000 
Elongation, % in 2 in. 1 3 9 
Brinell hardness number 62 60 RE 65 
Izod impact strength, ft-lb 1 2 10 Charpy 
Specific gravity 1.81 1.81 — 
Contact arms and operating cam for an I-T-E Weight per cu in. 0.066 0.066 i 
circuit breaker, die cast in copper alloy. High Melting point, F 1100 1120 — 


strength, including resistance to impact, and 
excellent wear resistance and corrosion resist- 
ance are characteristic of brass die castings. 








“hardware” finish that is so smooth that surfaces can be 
plated after only light buffing or tumble burnishing. 
Polishing at partings is generally required. Smooth-as- 
cast surfaces account in part for the extensive use of 
zinc die castings (as in flashlight reflectors and many 
appliances, for example) where plating is needed. 

Ease of casting at comparatively low temperatures 
(750 to 800 F) in simple or intricate forms and with 
smooth finish, ease of machining, castability within 
close dimensional limits, adaptability to a wide range 
of parts and excellent physical properties, account in 
large part for the extensive use of zinc die castings. 

Although the zinc alloys are sometimes used more or 
less incidentally as current-carrying elements, conduc- 
tivity is not high and performance of structural and 
other functions is much more important. Steel shafts 
or pivots often turn in bearings drilled, reamed or 
broached in zinc-alloy castings (as in electric clock 
frames and housings of many light machines, for ex- 
ample), as the metal has fair bearing properties under 
light loads and moderate speeds. For higher loads or 
high speeds, it is better to cast-in or press-in bushings 
or bearings, as is often done in motor end-bells, for 
example. Motor end-bells die cast in zinc alloy are 
widely used in fractional-horsepower motors and field 
frames are also die cast for small motors, only very light 
machining being needed. If temperatures are likely to 
exceed 300 F over considerable periods, however, some 
consider it better to use a higher-melting alloy. 

Zinc die castings are employed for many thousands 
of different parts such as housings, frames, bases, 
brackets, covers, gears, cams and uncounted other com- 
ponents of appliances, machines, instruments and other 
products classed as electrical. This alone is ample evi- 
dence of their utility and adaptability. 
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Table I1]—Composition and Properties of Magnesium 


ASTM No. 12 No. 13 

SAE 501 

Dow Chemical Co. Dowmetal K Dowmetal REclipsaloy 130 
American Magnesium Corp. AM 230 AM 263 -— 


Composition, %! 


Aluminum 9.0 to 11.0 8.3 to 9.7 1.0 to 1.5 
Manganese, min 0.10 0.13 0.5 to 15 
Zinc 0.3 max. 0.4 to 1.0 — 
Silicon, max 1.0 0.5 0.3 
Copper, max 0.05 0.05 0.05 
Nickel, max 0.03 0.03 ~ 0.005 
Magnesium remainder remainder remainder® 


Properties and constants? 


1 Composition of alloys as in ASTM specification except for Eclipsaloy 130. 
2 Properties, as in 

Magnesium Corporation and by Eclipse-Pioneer Div., Bendix Aviation ap 
®Tron, 0.005% max.; total other impurities, 0.3% max. see Modern Metals, 
Mar. 1946, pp 8-11. 





Alloys for Die Casting 








Designation 
















































ata furnished by Dow Chemical Company, by American 






In extent of use for die casting, the aluminum alloys 
(Table II) are second only to the zinc type and can 
be applied for a large proportion of the same uses. If 
casting were as readily done as for zinc, if the cost of 
dies and their life were about the same and if plating 
on aluminum could be done at as low a cost as on zinc, 
aluminum would be chosen more often in place of zinc 
alloy because metal costs per casting are lower for 
aluminum and most properties, except ductility and im- 
pact strength, are of nearly the same order. 

Commercially pure aluminum can be die cast but its 
only important use in die castings is for current-carry- 
ing members in which high electrical conductivity is 
desired. This conductivity, though only half that at- 
tained with pure wrought copper, accounts for a con- 
siderable and growing use in die casting the conductors 
of squirrel-cage rotors. Casting is done in the slots of 
laminated steel cores used as inserts and end-rings are 
cast integrally with the aluminum in core slots. Fan 
blades can be cast integrally with end-rings if desired. 

Casting is far faster than fabrication from copper 
bars and rings, which have to be inserted and assembled 
by brazing, and metal costs are lower. With correct 
design, motor performance equals that with copper, 
hence a rapid shift to the die-cast type of rotor appears 
likely, especially for rotors of fractional-horsepower mo- 
tors needed in large quantities. 

Die casting of pure aluminum once gave much 
trouble from soldering to dies but, when dies are ni- 
trided and properly lubricated, this difficulty is over- 
come, at least when the aluminum is melted in electric 
induction furnaces. Such melting is said to result in 
reducing hydrogen in the aluminum and this reduction 
is believed by some to lower the tendency of aluminum 
to solder to dies. In any event, such die casting is now 
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Table IV—Composition and Properties of Copper Alloys for Die Casting 











































done with much success. (See “Squirrel-Cage Rotors 
Die Cast with High Economy,” by Robert J. Reel, in 
Exrecrric Manuracrurinec, January, 1948, page 96.) 

Although most aluminum alloys can be die cast in 
modern cold-chamber machines, nearly all such cast- 
ing is done from a few standard alloys listed in Table 
II. Choice from among these is often left to the caster 
but the following factors, some of which control the 
choice for specific uses, deserve consideration by the 
designer: 

Alloy S4 has high ductility, is soft and readily pol- 
ished and retains its luster well. Resistances to out- 
door exposure and to corrosion in water is good. Cold 





A permanent magnet and two pole pieces comprise the 
inserts cast in place in this small electric motor. The 
bearing shield is fastened in place by spinning over a 
lip of the casting, as the zinc alloy has high ductility. 
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. Doler Doler Tinicesil 
Common name of alloy Yellow brass Brass No. 4 Brass No. 5 No. 20 
ASTM Designation Class A Class B ae a aaii 

Composition %}1 
Copper 57.0 min. 63.0-67.0 81.5 83.0 46.0 
Tin 1.50 max. 0.25 max 0.10 max. 0.25 max -- 
Aluminum 0.25 max. 0.15 max 0.05 max. 1.0 _ 
Lead 1.50 max 0.25 max 0.25 max. 0.25 max. 15 
Manganese 0.25 max 0.15 max 0.25 max. 1.0 -- 
Nickel —_ 0.25 max. 0.25 max. 0.25 max, 16.0 
Silicon 0.25 max 0.75-1.25 3.5-4.0 5.0 — 
Tron 0.25 max. 0.15 max 0.15 max. 0.25 max L5 
Other impurities 0.50 max. 0.50 max 0.25 max. 0.25 max — 
Zinc 30.0 min. rem. rem. rem. rem. 
Properties and constants! 

Ultimate tensile 

strength, psi 55,000 65,000 85,000 105,000 85,060 
Yield point, psi 30,000 35,000 50,000 60,000 65,000-72,000 
“— — 

harpy, ft-lb 33 36 36 30 —~ 

Elongation, % in 2 in. 15.0 25.0 8.0 5.0 15.0 
Reduction of area, % 15-20 — 10-15 _— 10-18 
Brinell hardness No. 120-120 120 170 190 160 
Rar gravity 8.5 8.6 8.3 8.2 8.45 

eight per cu in. 0.305 0.308 0.297 0.295 0.305 
Melting point, F 1650 1575 1575 1564 1675 
Solidification 

shrinkage, in. per ft 3/16 — 3/16 _ 3/16 
Machinability good fair fair fair good 
Corrosion resistance good i : 


1 Composition and properties as in data furnished by Doehler-Jarvis Corp. and Titan Metal Mfg. Co. 




















forming, as in riveting, is feasible and shock resistance 
among aluminum alloys is exceeded only by the 218 
alloy. Use of S4 in cooking utensils and pump im- 
pellers is recommended but machinability is rated as 
only fair. 

High silicon content makes for greater fluidity, dense 
grain structure and lowered shrinkage; hence, the S5 
and $9 alloys are adaptable to thin-wall or complex 
castings, especially where pressure applications that do 
not involve shock are contemplated. Impact strength 
is low, polishing is not readily done and machining is 
rated as only fair. Except for higher allowable iron 
content in S5, the two alloys have the same composi- 
tion. In S5, the impact strength is decreased .and 
machining becomes more difficult when iron content 
approaches the high limit. 

SC5 and SC6 are copper-silicon general-purpose al- 
loys commonly made from secondary metal. Except 
for the higher silicon content in SC6, the two alloys 
have the same composition. This higher silicon, how- 
ever, decreases ductility and impact strength but in- 
creases tensile and yield strength and hardness and 
makes casting somewhat easier. Some waffle grids are 
die cast from SC5, partly because its color is uniform. 

Alloy 218, containing only magnesium as an alloying 
ingredient, is rather hard to cast and hence has not at- 
tained wide use. Among aluminum alloys, however, it 
ranks highest in impact strength, is lightest, easiest to 
machine and polish, takes a high luster which it holds 
well, has good corrosion resistance, is best for anodic 
treatment and possesses good strength and ductility. 

SG2 and SG3 are both high-silicon alloys to which 
0.5 per cent of magnesium is added to avoid formation 


of chill flakes. Both alloys cast well, especially in thin 
(Continued on page 160) 
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High Grinding Wheel Speeds 








with Balanced Friction Drives 


Speeds up to 90,000 rpm are attained with two motors, on 


opposite sides of the spindle, each with a large driving 


disk in direct frictional contact with the driven spindle. 


quency power supplied to motors driving grind- 

ing wheels,’ is the method adopted by the design 
engineers for attaining the high spindle speeds necessary 
in the new No. 4152 automatic internal oscillating-ra- 
dius grinder of the Van Norman Company. This ma- 
chine has also an electronic gage for pre-setting the 
grinding wheel to allow for wheel wear, an adaptation 
of the supersensitive limit switch previously used on 
these machines for gaging raceways of ball bearings as 
described in a previous article.* 

This machine has been developed for grinding the 
ball grooves in ball-bearing outer raceways 1% in. OD 
and smaller. The spindle drive is new, comprising two 
¥2-hp, 3-ph induction motors, each having a 7-in. Texto- 
lite driving disk with 1% in. face on its shaft (see Fig. 
1), pressed against one side of a removable stud acting 
as a driven pulley upon the rear end of the grinder 


[J ees: comparing with the use of high-fre- 


1See “Hi-Frequency Motors and circuits for Internal Grinding Ma- 
chines,” by Leroy B. Morrill; Evectrica, MANUFACTURING, June, 1948, 
page 108. 

2“Automatic Size Control Achieved Electrically on Grinder,” by Roger 
5. Pyne; ExrectricaL MANUFACTURING, January, 1946, page 126. 









CONTACT 


TEXTOLITE 
FRICTION 


SPINDLE 


spindle. Drive is thus accomplished by friction and, to 
facilitate this, the two motors are mounted upon slides 
tied together with springs. Thus, the pressure of the 
Textolite disks against the small spindle stud is constant 
and equalized. This pressure, however, is not critical. 
The two motors turn at 3450 rpm which, with an 
11/16-in. stud upon the spindle, results in a spindle 
speed close to 35,000 rpm. Still higher speeds may be 
attained by changing the stud to smaller sizes and 
spindle speeds as high as 90,000 rpm have been attained 
in this manner. The use of two driving motors, oppo- 
sitely placed, is important, as all side thrust is thus bal- 
anced out and eliminated, leaving only a pure torque 
couple to be transmitted to the spindle. Because of the 
high values of energy required in accelerating the 
spindle from standstill to these high operating speeds, 
provision has to be made to prevent too rapid accelera- 
tion of the motors when starting. Otherwise there 
might be undue slippage at the friction-drive surfaces. 
This is done by inserting resistance in the starting cir- 
cuit and cutting it out after a suitable time delay. 


AUTOMATIC ELECTRIC GAGE 





Fig. 1—The spindle drive 
and the grinding  wheel- 
setting gage of the Van 
Norman automatic internal 
oscillating - radius grinder. 
Guards have been removed 
from spindle driving disks. 
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Fig. 2—Side elevation of the automatic electric gage 

for pre-setting the grinding wheel to compensate for 

wheel wear. Vertical length of the pivoted paddles, 
from carbide tip to top contacts is about 11 in. 


In the Van Norman No. 4152 grinder the feed is au- 
tomatic and repeats the same travel each time, but there 
is special provision to compensate for wheel wear. A 
separate small motor moves the wheel spindle slide in a 
direction at right angles to the spindle axis and is oper- 
ated through relays actuated by a circuit which includes 
the simple set of contacts at the top of the gage, shown 
in Fig. 2. The current used in the gage circuit is very 
small and is amplified to perform the work of operating 
relays and electromagnets. 

As the automatic feed mechanism withdraws the 
grinding wheel from the work at the finish of an opera- 
tion cycle, the automatic gaging device (Fig. 2) is low- 
ered by a cam so that the tungsten carbide tip at the 
lower end of the swinging arm (the manufacturers call 
it a paddle) is directly opposite the cutting edge of the 
grinding wheel. The contact at the top of the upper 
paddle is closed and the electromagnets are not ener- 
gized. The small motor driving the wheel spindle slide 
starts to move the spindle and the wheel slowly toward 
the carbide tip at the lower end of the gage paddle. 
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When the first contact is made between wheel and car- 
bide (the wheel is rotating at full speed) the lower 
paddle is thrown back, away from the wheel. The up- 
per contact is broken, the slide motor stops instantly and 
the electromagnets in the gage are energized, holding 
the swinging paddle away from the wheel. Thus, the 
contact between wheel and tungsten carbide tip is only 
instantaneous. 

The wheel is now set to grind the next race. As the 
wheel enters the work, the cam raises the gage out of the 
way. The feed is obtained through a d-c motor driving 
a feed-screw to advance a lower slide which feeds up 
to the same point each time. When the feed stops there 
is the spark-out, after which the wheel is brought out of 
the work by a double slide motion operated by a toggle 
mechanism. After the wheel is brought out of the work, 
the lower slide is retracted through the reverse feed and 
the cycle starts over again. 

The amount by which the grinding wheel is advanced 
each time represents the wheel wear while grinding the 
previous race. Size adjustments are readily made by 
moving the gage nearer the center of the work if the 
size is to be smaller or away if it is to be larger. As the 
sizing is done by reference to a fixed position, errors in 
gaging are not cumulative. 

This method of gaging has been developed for small 
ball-bearing races where it is impossible to use the 
method described in the previous article, with a diamond 
point in the ball groove during the grinding operation. 
The automatic gage described herein has been proved 
successful and with its use sizes have been consistently 
held within 0.0005 in. 


¢#The odd-shaped jigger upon which Dr. Robert M. 
Bowie, -head of research for Sylvania Electric Products, 
Inc., has clamped an effective half-nelson, is an all-metal 
cathode-ray tube which he built for experimental television 
work about ten years ago, The face of the tube is rectangu- 
lar and flat. Corrugations in metal sides are for added 
mechanical strength to resist atmospheric pressure. 





109 

















The Kind of Remote Control Used 


Depends upon the Distance 


Although problems of remote control are related largely to field installation, the 
choice of elements of the system are often the responsibility of the original equip- 
ment designer to whose attention this quick survey of control components is directed. 


LEV A. TROFIMOV 
Vice President 
Speed Control Corporation 


neering in three dimensional space with one of the 

dimensions exaggerated. They deal with quantities 
representing distance, dimension, location, amount of 
available space, etc. Remote control being necessitated 
by problems of dimension, it is readily seen that the na- 
ture of the remote control apparatus which is appropriate 
and effective in any specific instance is dependent upon 
the distance, or degree of remoteness. 

In the table upon the adjoining page an effort has 
been made to classify the various degrees of distance and 
the kinds of equipment especially capable of solving the 
specific control problem in each case. In addition to dis- 
tance, certain other factors have been taken into account 
in a few of the classifications. The table serves to show 
that there is a certain relation between distance and com- 
plexity of equipment and permits the remainder of this 
article to be presented along the lines indicated in the 
table. 

The simplest form of remote control is that applicable 
where the distance is only a few feet. Operation of an 
electric switch with some form of mechanical extension 


P sccine = of remote control are problems of engi- 


Sperry Products, Inc. 






fecal OS Be 


Fig. 1—A single-tube hydraulic control unit that can be 

designed into any machine where hydraulic pressure is 

available. This small unit has an effective operating arc 

of 60 deg with an accuracy of %4 to 1 deg. The torque 

capacity on pressure stroke is 50 Ib-in. and on the re- 
turn 15 Ib-in. 
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is a common device. The switch may control a motor or 
other power apparatus. It has been found desirable, for 
example, to use a “remote switch control” on a machine 
tool so that the operator can exercise control from the 
most convenient location. The means employed fre- 
quently comprises a flexible cable with a push-nub or 
electrically operated lever. Extended solid shafts, 
sprockets and chain, universal couplings with extended 
shafts, right-angle and double right-angle units are all 
helpful components of remote controls that are applicable 
in cases where the distances involved are not more than, 
say, 6 ft. There are several manufacturers who special- 
ize in these components which help the designer “get 
around the corners” in the most efficient and economical 
manner. 

Another example of a solution for a space problem is 
the use of hydraulic controls, minimizing design difficul- 
ties by employing a single connecting tube that can be 
bent around corners and obstacles or pass through 
machine bases and frames. This type of remote control 
transmits smoothly and with high accuracy a motion 
which is limited in travel and which is frequently linear 
(travel of a piston) but which may easily be transformed 
to travel along a short circular arc or other curved path 
(Fig. 1). 

In order to transmit a rotary motion through a dis- 
tance and around corners, as, for instance, to control con- 
veniently a speed-changing device of a variable-speed 
transmission, a flexible shaft is a help to a designer. 

Reviewing the examples of remote control equipment 
mentioned so far, it is seen that there are several com- 
mon conditions that put them all in a group by them- 
selves. They are answers to a designer’s space difficul 
ties. Moreover, these space difficulties are of such nature 
that mechanical means of connecting a control station 
with a controlled machine prove to be satisfactory and 
most economical. To state it differently, if the space 
conditions in your control problem do not involve long 
distances, multiplication of the controlling power or un- 
usually high accuracy of operations, equipment such as 
extended solid shafts, sprockets and chain, universal 
joints, bevel gears, flexible cable, flexible shaft (30 ft.) 
and the single hydraulic pipe will be likely to furnish 
the most satisfactory solution. 
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Fig. 2—Elementary circuit of a pair of synchros. The 
3-ph secondary windings are on the stators, for con- 
venience in avoiding sliding contacts. 


The designer often is confronted with a remote control 
problem where, due to greater distances, extended solid 
shafts, chains and belts, and flexible shafts are of little 
or no help. Electric means seem to be the most satisfac- 
tory solution of this problem. If the distance is not too 
great the synchros, including the selsyn, autosyn, telegon, 
diehlsen, magnesyn, etc., will successfully take the place 
of mechanical shafting. Synchros are simply electric 
shafting. The distance along which rotation can be ef- 
ficiently transmitted is limited only by the resistance of 
the secondary circuit. For instance, with 55 volts sec- 
ondary voltage and No. 14 wire for connections, a small 
torque can readily be transmitted 1000 feet or more for 
indicating purposes. But, if a synchro is used to operate 
a speed-changing mechanism or a rheostat, the distance 
will be much shortened and will depend upon the sec- 
ondary voltage drop which is a function of both the dis- 
tance and the torque transmitted. 

Basically, a synchro remote control system consists of a 
synchro generator at the control station, a synchro motor 
at the receiving station, and five electric wires connecting 
them (Fig. 2). Mechanically, the synchro generator 
and the synchro motor are the same in construction ex- 
cept that the latter has a damping mechanism which pre- 
vents oscillation. Rotors of both synchros are usually 
excited by single-phase a-c power. Stators are three- 
phase type and connected in a closed loop. If the rotor 
of a synchro generator is revolved, the rotor of a synchro 
motor will follow with high accuracy. 

The synchro remote control system is often used to 
transmit a sum or a difference of two rotating motions. 


“Skill in borrowing others’ ideas is the mark of the 
successful engineer. Down through the fifty years of au- 
tomotive engineering, sound, basic, engineering ideas re- 
cur again and again in the evolution of the motor car as 
we kow it today.” * 


You are reading this article in order to borrow some- 
one’s ideas for help in solving your problem. The skill 


and effort necessary to enable you to do so are greatly 
decreased if the article is written with this point of view 
and if you know how to store in your memory the ideas 
you learn from this reading. This article is prepared 
with that purpose in mind. 


* From a paper recently presented by Henry M. Crane, Gen- 
eral Motors Corporation, at a Metropolitan section meeting of the 


Society of Automotive Engineers. 
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Fig. 3—A differential synchro between two of conven- 
tional design. This arrangement permits control or in- 
dication at one point with influence imposed from two 
other points, 


In this case a special differential synchro motor is used 
which is connected to two synchro generators (Fig. 3). 
A differential synchro motor has three-phase stator and 
three-phase rotor windings. The stator is energized from 
the three-phase stator winding of the one synchro gener- 
ator, and the rotor is energized from the three-phase 
stator winding of the other synchro generator. If, for 
instance, both generator rotors are revolved in the same 
direction and at the same speed the rotor of the differen- 
tial synchro motor may be caused to remain at a stand- 
still. If there is a difference in speeds of the generator ro- 
tors this difference will appear as the speed of the rotor of 
the differential synchro motor. If the rotors of the two 
synchro generators are being revolved in opposite direc- 
tions with various speeds, the rotor of the differential 
synchro motor may be caused to rotate at a speed repre- 
sented by the sum of these motions. The torque trans- 
mitted by such a system is small and the chief application 
of synchros is in remote indication. However, large syn- 
chros are used to transmit the full power of the human 
hands of a wheelsman to the steering gear of a ship. 
Such a system does not multiply the power of the 
operator. 

To transmit a linear or rotary motion accurately and 
to multiply the power of the operator, electric actuators 
are used. During the war these devices were developed 
for aircraft applications, such as operating cowlflap shut- 
ters, supercharger gear changers, wing flaps, landing 
gears, radiators, air-filter, oil-cooler shutters, bomb-bay 
doors, etc., where distances were not very large. How- 
ever, the principles involved are not limited by distance 
and this equipment may solve your long-distance control 
problem. 

An electric actuator consists of a remotely controlled 
electric gearhead motor and various safety and limiting 
devices such as a torque-limiting device on an equalizing 
clutch to prevent over-running and jamming. When a 
straight-line motion is required, the rotary motion of the 
motor is converted into an extending or retracting mo- 
tion and the device is called a remotely controlled elec- 
tric screwjack. 

The most popular and satisfactory remote control pos- 
sessing the power-multiplication feature, which is not 
limited by distance, is a push-button controlled, rever- 
sible, electric motor. The majority of small motor manu- 
facturers can supply such equipment. The motor is usu- 
ally a universal reversing motor, but an induction re- 
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Jack & Heintz Precision Industries, Inc. 


versing motor may also be used. A suitable limit or 
over-travel device is supplied to make the control more 
accurate. A speed indicator is almost necessary in this 
case so that an operator knows the speed as it is set. 

These electrical solutions —synchro, electric actuator 
and screwjack, the push button and a reversible motor — 
all employ electric wires between the control station and 
the controlled machine. The long-distance specifications 
in designer's problems in the past have made this neces- 
sary and in your future problems involving long dis- 
tances, this experience may be of help. Two of these 
solutions — electric actuator and the push button and 
motor — also multiply the power of an operator by means 
of a motor. This is again very helpful information for 
future use. 

Another remote control solution, readily available on 
the market, has the control station connected with the 
controlled machine by electric wires and a flexible shaft. 
Therefore, it can be used only for short distances — not 


Jack & Heintz Precision Industries, Inc. 





Fig. 4—Exterior and cross-section of an electric actuator 
designed for operating landing gear of aircraft. Power 
at 24 volts d-c causes motor rotation at 7300-12,000 
rpm, reduced by planetary gearing to an output shaft 


speed of 300-490 rpm. 
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Fig. 5—Circuit dia- 
gram for the actua- 
tor shown in Fig. 4. 
Note that one set of 
field windings is pro- 
vided for each di- 
rection of rotation. 
Controls at right are 
typical. 
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greater than 30 ft. It is often applied to speed-changing 
equipment. In reality, it is a modified push-button, re- 
versible-motor system, but instead of a push button a 
control box is used. A nub on the outside of the box 
replaces the button of the push button. On the shaft 
of the nub a sliding brush is fixed which rides on a con- 
tacting disk, all inside the box. There is a spot on the 
contacting disk painted with an insulating paint and 
normally the brush rests on this spot. When an opera- 
tor moves the dial, say 10 deg clockwise, the brush 
moves off the insulated spot and starts the motor which 
adjusts the speed of a variable-speed transmission. The 
motor, while running, by means of a flexible shaft con- 
necting this motor with the control box, moves the con- 
tacting disk which overtakes the brush and slides the in- 
sulated spot under the brush, thereby stopping the mo- 
tor. Hence the disk also moved 10 deg clockwise. ‘This 
feed-back motion of the disk indicates the position of the 
speed-adjusting screw. Suitable arrangements are made 
so that an operator can see the position of the disk and 
also read the speed setting. With the addition of another 
disk and two brushes the reversing operation is per- 
formed. For longer distance applications the flexible 
shaft is replaced with electrical means to move the con- 
tacting disk and indicate the position. 


Barber-Colman Co. 





Set SAR eis oe eh Oe ana ge Te oh 
Fig. 6—The Micropositioner with cover removed to 
show the vertical contact arm of the polarized relay. 
This forms a part of the circuit shown in Fig. 7. 
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Remote Control under Various Conditions 
and the Kinds of Equipment with Which 
It Can Be Effected 








Distance and 
other elements 
of the problem 


Equipment capable of supplying 
solution 





Short distance, Extended solid shafts, chains and belts, 


under 6 ft flexible joints, gears, etc. 

Distance less Flexible shafting and hydraulic controls. 
than 60 ft 

Distance Synchros, pushbutton and motor, and 


1000 ft or less 


Distance plus 
power 
multiplication 


electric actuators. 


Servomechanisms and actuators. 


Distance plus 
power multipli- 
cation and high 
accuracy 


Balanced bridge circuits with sensitive 
relays and electronic tubes. 





When accuracy, considerable power multiplication and 
long distances are all involved, entirely different means 
are used. One of the solutions of such a problem is il- 
lustrated in Fig. 6. This equipment is devised for posi- 
tioning a heavy object and consists of a sensitive polar- 
ized relay such as the Micropositioner, a reversible motor 
and a bridge circuit which includes the transmitting and 
the follow-up rheostats. The motor is mechanically con- 
nected with the follow-up rheostat and the object to be 
positioned. 

The operation of this arrangement is readily seen by 
assuming that the bridge is balanced with zero current 
in coil Cl-C2 (Fig. 7) and the motor standing still. By 
moving the transmitting rheostat in the direction which 
makes C1 more positive, the contact R will close. Which 
of the two contacts closes is determined by the direction 
of current flowing in the coil and the two permanent 
magnets located in the field of the coil. When contact 
R closes, the motor will run in such a direction as will 
position the object as desired and at the same time move 
the followup rheostat to re-balance the bridge. The re- 
versed motion of the transmitting rheostat will cause the 
reversed function. 


FOLLOW-UP TRANSMITT! 


RHEOSTAT 



















a— POSITIONED 
OBvECcT 





Fig. 7—An automatic remote control system using the 
Micropositioner shown in Fig. 6. 


JULY 1948 






Link-Belt Co. 

Fig. 9—Motorized speed reducers transmitting power 

to live rolls in a steel plate mill. The small motor in- 

dicated is controlled from a distance and operates to 
change the setting of the PIV drive. 


This arrangement is used for positioning valves, 
dampers, etc.; for positioning speed-changing devices and 
thereby controlling speed; and for indicating positions. 
The distance between the control station and the con- 
trolled equipment may be 1000 feet or more. With 
special equipment but the same method, the distance 
may be several miles. 

A sensitive magnetic relay which resembles a small 
radio tube in size and appearance is shown in Fig. 8. 
The mechanism of this relay features fixed coils and a 
moving magnet. It can be used with a suitable bridge 
circuit to obtain accurate positioning and great power 
multiplication at long distances. 

A variable-voltage transformer, such as the Powerstat, 
is often remotely controlled with a high degree of ac- 
curacy by means of the SECO “Positioner” (Fig. 10). 
This device is available for any type of application in 
which the element to be positioned is functionally the 
same as that described here. The basic principle com- 
prises the balance of two voltages. One is a reference 
voltage set by the positioning controller and the other is 
the voltage output from the variable transformer, in- 
dicated by the position of the Powerstat's arm. 

Thomas A. Edison, Incorporated 


Fig. 8—A sensitive mag- 
netic relay suitable for 
many remote control ap- 
plications. A permanent 
magnet mounted in the 
center swings through a 
horizontal angle under in- 
fluence of coils ana 
against spiral spring at 
top, causing contacts to 
close. Contacts can handle 
1/3 amp non-inductive, 


Operates on 0.00003 watt. 




































































Ss uperior Elec. Co. 
Fig. 10—The SECO remote positioner, comprising a 
control panel, which may be located anywhere, con- 
nected to a variable transformer or Powerstat. Output 
from the transformer supplies the load. The system 
may be set up for automatic operation as a servo. 


The positioning controller and the Powerstat windings 
are connected in a balanced bridge circuit (Fig. 11). 
The output of the bridge circuit operates the thyratron 
relay which in turn operates the motor positioning the 
Powerstat. By moving the controller to a new setting, 
the balance is disturbed, the thyratron relay is caused to 
operate and start the motor in the proper direction. The 
motor drives the Powerstat arm to adjust it for the re- 
quired voltage output. As soon as the required output 
voltage is obtained the balance of the bridge circuit is 
restored. The thyratron relay then ceases to operate and 
stops the motor. 

Returning to the table presented earlier, it is desired 
to point out that the various kinds of equipment de- 
scribed herein have been discussed in such order that 
they can be arranged in sequence under the five clas- 
sifications shown in the table. One would not think of 
putting away a collection of manufacturers’ catalogs 


Motor operated 
ponereset variable 
ansformer P 








Superior Elec. Cv. 
Fig. 11—The SECO positioner shown in Fig. 10. The 
controller C is bridge-connected to the Powerstat P. 
Output of bridge is fed to thyraton relay chassis T. 
When controller C is turned to a new position, the 
bridge is unbalanced. The thyratron relay assembly T 
then completes a circuit to a small motor which turns 
the Powerstat to a new position corresponding to setting 
of controller C. Balance is thus restored. 
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General Electric Co. 

Fig. 12—Brush-shifting, adjustable-speed, 3-hp. poly- 

phase motor, with a small pilot motor mounted to oper- 

ate the brush-shifting mechanism. By carrying con- 

trol of the pilot motor to any point where wires can be 

run, remote control of the main motor’s speed is 
effected, 


without classifying and labeling their content in some 
way. This is called procedure filing. There is no rea- 
son why one should not file in his memory some of the 
numerous ideas found in articles like this one. If ideas 
are classified and labeled as they are found, they will 
be automatically stored in the proper pigeon holes in 
one’s mind. Later, when confronted with a problem, 
the mind recognizes the type of the problem and hence 
its label. By the automatic process of association the 
corresponding types of solutions will automatically pop 
up from the labeled pigeon holes. There is nothing new 
about this. The psychologists have been writing about 
it for decades. 

The simplest problems are those where only short dis 
tances are involved and manual control is sufficient. The 
first groups of ideas listed in the table—extended solid 
shafts, chains, belts, flexible shafts and hydraulics—may 
be thought of in general as extension type solutions 
rather than remote, meaning that in order to solve a 
problem one has simply to extend mechanically the al 
ready existing means of control. 

As soon as problems begin to involve longer distances, 
the mere extension of existing means of control is insuf 
ficient. The solutions require employment of electrical 
principles. It can be said that these types of problems 
are solved by electrical means. The next group of re 
mote control problems may require greater effort to con 
trol the machine than can be applied at the control sta- 
tion. Solutions will then involve electric motors. Finally, 
the remote control problems involving power multiplica 
tion and high accuracy can be solved only by electrical 
means utilizing some kind of servomechanism, including 
such adjuncts as balanced bridge circuits, sensitive relays, 
and electronic equipment. 





The Sherwin-Williams Co. has appointed Lawrence M. Muse 
as assistant to the general manager of the Industrial Division 
of the company. Mr. Muse will make his headquarters in 
Cleveland. 
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Compactness Marks this 


Projection Unit for Television 


Original image on a 21% in. tube driven with 25 ky is 
projected with modified Schmidt system onto a 12 x 16-in. 


A projection television unit, ready for building 
into a cabinet, has been developed by North Amer- 
ican Philips Company, Inc., New York, and was 
demonstrated at the recent New York Radio Engi- 
neering Show. The unit comprises three elements 
—a 3NP4 short cathode-ray tube, a metal projec- 
tion box with focusing and deflection coils, and a 
high-voltage power supply. Several unique features 
are worthy of mention. 

The tube is a 2.5-in. magnetic type, with an image 
1.4x 1.86 in. on its face, very small spot size and 
a fine-grain aluminized phosphor screen. A resolu- 
tion of 450 lines on a 12x 16-in. viewing screen, 
with a contrast ratio of 30:1 and a highlight bright- 
ness of 45 foot-lamberts, produce an image of ex- 
cellent quality and a picture white in color, 

One of its major features is that the system can 
be driven by a normal 10BP4-type 10-in. direct- 
viewing chassis, with minor alterations, but permit- 
ting considerable manufacturing economies. 

In general, the Protelgram system, as it is called, 
can be driven from a chassis designed to operate a 
10BP4-type, 10-in. direct-viewing cathode-ray tube, 
at 9-kv second-anode potential, provided that an in- 
put power of 50 ma at 350 volts d-c and 1.2 amp 
at 6.3 volts a-c (which may usually be obtained 











Fig. 1—The Protelgram television system with the high- 
voltage unit in left foreground. Optical adjustment of 
optical unit and alignment of tube is done by three 
locking screws to insure good mechanical stability. 
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viewing screen with a high contrast ratio and brightness. 


from a 10BP4type chassis) is available for the high- 
voltage unit. 

The “projection box” serves to enlarge the 
1.4.x 1.86-in. picture, available on the face of the 
projection tube, to a size of 12x 16 in. on the view- 
ing screen. Means are provided for alignment of 
the projection tube with respect to the optical ele- 
ments within the projection box. Dimensions of 
the box are 14 in. long, 9 in. wide and 9 in. high; 
the projection tube (including its socket) extends 
approximately 3 in. beyond the 14-in. dimension of 
the projection box (Fig. 1). 

The optical system utilizes the Schmidt principle 
(see ELectricAL MANUFACTURING for January, 
1948, p. 104), comprising a spherical concave mir- 
ror, a correcting lens and a plane mirror. In the 
Protelgram only the plane mirror has its center cut 
out. A throw distance of 31 in. is required from 
the corrector lens, which is part of the projection 
box, to the viewing screen. This light throw forms 
an elongated projected beam with a circular base of 
4.5-in. diam at the corrector lens and a rectangular 
base of 12 x 16 in. diam at the corrector lens and 
a rectangular base’ of 12 x 16 in. at the viewing 
screen, for which unobstructed clearance is needed. 
The projected beam may be folded by the use of 


Fig. 2—Inside view of optical unit of the Protelgram 

projection television system with alignment assembly in- 

serted. Note optical triangle formed by the spherical 

mirror, the plane mirror, with an elliptical hole provid- 

ing clearance for the tube face, and the corrector lens. 

These three elements are factory-adjusted and remain 
so in normal use. 
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of the new 25-kv high-voltage unit, especially designed 
for the second-anode supply. 


One’ or more auxiliary plane cabinet mirrors. The 
spherical mirror is 6 in. in diam and has a radius of 
curvature of 200 mm. The corrector plate has an 
effective aperture of 4.5 in. These elements are 
shown in their operating positions in Fig. 2. 

The 3NP4 cathode-ray tube represents a distinct 
achievement. «It has sealed to its face a plate of 
optically correct special glass which is not discolored 
by the low intensity, soft X-radiation caused by the 
25-kv electron bombardment. The tube, a triode 
with five-prong base, requires a special socket. Tube 
length is 10.5 in.; diam of the neck is 0.875 in. 
The neck withstands a 25-kv strain and does not 
accumulate ‘disturbing static charges. Near the face 
of the tube is a glass cup which surrounds the sec- 
ond anode contact and into which fits a molded ther- 
moplastic cable terminal carrying the 25-kv_po- 
tenfial. 

An aluminum coating on the phosphor screen in- 
creases light otitput and prevents ion spots, thus re- 
quiring no ion trap. This fine-grain screen gives 
off a»pleasant white light with a color temperature 
of approximately 6200 deg K which is highly satis- 
factory under average ambient lighting conditions. 
The second-anode inside coating covers most of the 
cone, the outside Aquadag coating is grounded and 
serves as a Static shield. Capacitance between the 
two coatings serves as the final filter capacitor 
for the 25-kv. Approximately 50 volts peak to peak 
is required for grid driving, while the filament oper- 
ates at 6.3 volts, 0.75 amp. 

The 25-kv high-voltage unit (Fig. 3) is 8.5 in. 
high, 4.5 in. wide, 7 in. long, weighs only 5 Ibs. and 
has great stability and no r-f radiation. Mounted 
on the chassis of the unit are a 6SR7 (duplex-diode 
triode), a 6BG6G (beam power amplifier), circuit 
components and a sealed transformer assembly. The 
sealed transformer assembly contains the following 
components, which are impregnated under: high 
vacuum and sealed: three special rectifier diodes, 
1.5 in. long and 0.5 in. in diam, transformer coil, 
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high-voltage condensers and core pieces of “Ferrox- 
cube,” Philips’ newly developed, low-loss magnetic 
material, 

The high-voltage unit can be mounted in various 
specific positions within a distance from the second- 
anode contact of the 3NP4 tube in the projection 
box, which is limited by the length (15 in.) of its 
insulated second-anode connection cable. 

The chassis is cadmium-plated and provided with 
a perforated metal cover which is finished in black 
crackle enamel. 





+ A Shock-Resistant Midget Circuit Breaker 


Unique damping of a cantilever bimetal overload ele- 
ment makes possible a midget circuit breaker, developed 
by Westinghouse Electric Corporation, that is said to 
withstand mechanical impacts up to 500 ft-lb. Opera- 
tion of this bimetal overload element in conjunction 
with a fast-acting circuit-breaking mechanism that em- 
ploys the over-center principle produces a breaker that 
will interrupt 5000 amp at 125 volts a. 

The bimetal overload element is shaped. somewhat 
like a fish hook with the eye bent inward for cantilever 
mounting. (See B in illustration.) A damping screw S 
is placed in the breaker base at approximately the same 
level as the bimetal latch L. With such an arrange- 
ment, the bimetal overload element—with the high-ex- 
pansion side on the longer radius of the hook—responds 
to. temperature rise by reducing the radius of the hook 
and deflecting away from the cradle of the circuit-break- 





Shock-resistant midget circuit breaker with section cut 
away to show bimetal overload element “B”, damping 
screw “S’; and circuit breaker mechanism latch “L’’. 


ing mechanism. Any mechanical impact tending to 
cause the bimetal element to vibrate and move away 
from the cradle is rendered impotent by the damping 
action of the screw. 

For maximum adaptability in mounting, the breaker 
is arranged for front-of-panel or back-of-panel mounting. 

A thermally actuated automatic tripping feature af- 
fords inverse time delay with maximum overload pro- 
tection for any circuit wiring. Short-circuit protection 
is secured by the fast-acting circuit breaker mechanism, 
contacts made of special alloys, and a De-ion arc ex- 
tinguisher. 

This breaker is especially applicable to locations where 
mounting space is at a premium and where vibration is 
prevalent; for. instance, street transit: systems, railway 
service, and some marine applications. 
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AUTOMOTIVE 


Ne ancaart 


STANDARD 


IN ALL INDUSTRIES 


One cross recessed head screw, 
PHILLIPS, is the accepted 
standard throughout industry. 
In the 13 years since its intro- 
duction, its many advantages 
have been recognized and 
applied in every field of manu- 
facture. 


For example, virtually the entire 

automobile industry has stand- 

ardized on Phillips Screws— 

lists them in their Standards 

Book. Similarly, Phillips Screws 

are standard in most of the larg- 

- : est aircraft plants. Manufacturers 

of every type of screw-fastened 

Atel : assembly, large and small, use 
Phillips Screws exclusively. 


Such universal acceptance by 
industry is the best possible evi- 
dence that Phillips Screws alone 
have all the qualifications essen- 
tial to a standard cross recessed 
head screw. For unequalled 
mechanical advantages, for 
dependable uniformity, for 
unlimited supply potential, for 
universal acceptance, you can 


depend on PHILLIPS. 
APPLIANCES 
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~The Gas Arc 









The Source of Artificial Daylight 


High-efficiency, high intensity lamp using continuous dis- 
charge through xenon, can be made in water-cooled units up 
to 20 kw and with output, sufficient for large-area lighting. 


practical forms of high efficiency has given to the 

illuminating engineer a range of light sources 
suitable for many different lighting purposes. An early 
example was the Moore carbon dioxide tube which, al- 
though of low efficiency, gave a color closely resembling 
daylight. The Cooper Hewitt mer- 
cury-vapor lamp produced light 
more efficiently but the color was 
far from ideal—most of the radia- 
tion being emitted by the charac- 
teristic mercury lines at 5,461 and 
5,791 angstrom units, in the green 
and yellow regions of the visible spectrum. The isola- 
tion of the inert gases from the atmosphere and the pro- 
duction of argon and neon in commercial quantities en- 
abled Claude to produce the high-voltage neon sign 
tubes and gave a new impetus to research on electric 
discharge lamps. 

In-all these earlier lamps, however, one fundamental 
limitation was the fact that the electrodes tended to heat 
up rapidly, and splutter or evaporate, if a certain very 
low current was exceeded. The reason for this was 
found to be the high “work function” of the simple sheet 
metal electrodes then used. Means were, therefore, 
sought for reducing the energy lost at the electrodes by 
making use of the low work function of the alkaline 
earth oxides such as those of calcium, barium and stron- 
tium. As a result the modern “hot cathode” was devel- 
oped. This type of electrode, which is used in one form 
or another in most electric discharge lamps today, con- 
sists of a coil of tungsten wire either coated with, or en- 
closing, a core of alkaline earth oxides or other related 
compounds. Quite small electrodes will carry currents 
of several amperes, and thus the way was opened for 
the production of relatively small discharge lamps of 
high output compared with the Moore tube or the neon 
sign lamp. 

Among the first electric discharge lamps to emerge 
from the development laboratories of the leading lamp 
manufacturers were sodium .and high-pressure mercury- 
vapor lamps. These immediately proved valuable for 
street lighting. Further developments followed in rapid 
succession and while, in the case of the sodium lamps 
these were limited to improvements in lamp design and 


|) scion of electric discharge lamps in 
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J. N. ALDINGTON, Ph. D. 

Head, Research Laboratories 
Siemens Electric Lamps and Supplies Ltd. 

Preston, Lancashire, England 


performance, in the case of mercury lamps a whole 
range of possibilities was exploited, much of the pioneer 
work being carried out in Britain. 

Skillfully using the profound changes which occur in 
the radiation spectrum of mercury vapor with increased 
pressure, lamp research engineers produced mercury- 
vapor lamps designed to operate at 
still higher pressures than were de- 
veloped in the street-lighting type 
of lamp, and smaller quartz lamps 
were produced with an improved 
color and high operating efficiency. 
Pursuing this line of development, 
the compact-source type of high-pressure mercury-vapor 
lamp was eventually produced. In this lamp the arc 
was produced between tungsten electrodes, generally 
with the addition of some thoria to the tungsten. In 
lamps of this type it was found possible to dissipate 10 
kw from an arc only some 10 mm in length and 8 mm 
in diam. This concentration of energy resulted in a 
maximum arc brightness more than half that of the 
sun’s disk as viewed from the earth. 

While this work was progressing, at the other end of 
the scale the low-pressure mercury-vapor discharge, in- 
tensely rich in ultraviolet radiation at the resonance 
wavelength of 2,537 angstrom units, was being put to 
practical use to excite fluorescent powder in a wide vari- 
ety of colors. The high-voltage fluorescent tubes devel- 
oped in the research laboratories of one of the leading 
lamp manufacturers in Great Britain quickly found 
fields of usefulness and paved the way for the fluorescent 
lamp which is now playing such an important part in 
lighting both here and abroad. 

In all the cases so far mentioned the lamps are de- 
signéd for continuous operation, generally from a-c 
mains, but some attention has also been given to in- 
termittent discharges. 


Discharge Lamps 
Experiments carried out both in the United States and 
Britain revealed the interesting fact that, provided the 
duration of an electric discharge through a gas was very 
short (for example, of the order of 200 or 300 millionths 
of a sec), very heavy currents could be passed through 





The author is a Fellow of the Royal Institute of Chemist f 
the British Institute of Physics.—Edior. ° tae. 
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%& Guardian is first with the latest developments in 
relays, stepping switches, solenoids, contactor units and 
complete control assemblies. First with the Series 100 
replaceable coil Industrial Relay and the Guardian 
Series 200 Relay with interchangeable coils and contact 
assemblies available at your nearest jobber for ex- 
: a | perimental work. Can be duplicated in quantities. 
ee ee ‘poe Sr  aee anna esas First with the Guardian Series 100-U and Series 600-U 
ores ndustricl Relay wit ries 200 Relay with Interchange- (Underwriters approved) Relays. First with the Series 
Replaceable Coil able Coil and Contact Assembly 220 Relay; the tiny Midget Series heavy current 595 
Relay; the Guardian Sefies"R" Stepper for: Contin- 
vous Rotation—Electrical Reset—Add and Subtract. 
First with a complete line of stock solenoids. A com- 
plete line of telephone type and radio relays. Each 
unit has proved far superior to others, each is basic 
in design, will meet the majority of “special” appli- 
cations with slight modifications. Write — arrange 
for a production sample. 
Send b/p specifications 


Series 100-U Relay Series 405 Telephone Relay for specific recommen- 


Underwriters Approved detions. 
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Series 595 Midget Relay . Series 12 Solenoid Type “R” Stepper 
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1627-H W. WALNUT STREET CHICAGO 12, ILLINOIS 
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One of the gas arc-lamps he has developed is being ex- 

amined by Dr. Aldington in the Siemens laboratory. 

The lamp is filled with xenon, heaviest of the inert 

gases, is water-cooled, and produces light of daylight 

quality. This picture was made by the light of one of 

the gas arc-lamps 12 ft. from the subject, with an ex- 
posure of 1/50 sec. at 6.3. 





the gas from quite small electrodes. In the Siemens 
lamp research laboratories it has been discovered that a 
tungsten electrode containing thoria, and without any 
alkaline earth oxide coating or core, would operate at 
a current density of the order of thousands of amperes 
per sq cm without appreciable spluter when discharging 
the stored energy of a condenser through one or the 
other of the inert gases such as krypton or xenon. A 
range of “Sieflash” discharge lamps was eventually de- 
signed which produced intense flashes of light with dura- 
tions varying between about one and several hundred 
microseconds, according to the type. The largest of 
these tubes produces light flashes of millions of lumens, 
and is suitable for taking high-speed flash photographs 
of large areas at night. Tubes of this type are being 
used for low-altitude night photography from aircraft. 

An important feature of the light flash from these 
krypton- and xenon-filled tubes is the good color of the 
light emitted. Investigation showed that the spectrum 
of the light was not dissimilar from that of an incan- 
descent solid. In addition to the complex assemblage of 
spectral lines, extending from the remote ultraviolet re- 
gion through the visible spectrum into the infrared, there 
was a bright continuum of radiation over the whole vis- 
ible region. 

Until the development of the gas arc this very bene- 
ficial type of excitation of krypton and xenon was pro- 
duced in a practical form only in tubes of the Sieflash 
type and as a transient phenomenon. In view of this 
fact, it was decided to investigate the possibilities of pro- 
ducing a continuously burning source which would com- 











bine practical operating conditions with a reasonable 
life, a prerequisite being to obtain the “sunlight” spec- 
trum of the incandescent gas. Calculations showed that 
if an arc could be sustained in krypton or xenon at a 
current density of several hundred amperes per sq cm of 
arc section, the desired spectral quality should be ob- 
tained. The next task was to produce an electrode de- 
sign which would handle this current through an inert 
gas without spluttering away or evaporation, and a 
thoria-loaded tungsten electrode was eventually designed 
and utilized. 

In order to resist the high thermal strains which 
would occur in the proposed gas arc lamp, a quartz con- 
taining vessel was chosen. The first lamp was made in 
tubular form. Since the desired loading per centimeter 
of arc path was likely to lead to melting of the quartz, 
it was decided to water-cool the lamp itself, the elec- 
trodes, and the hermetic seals through the quartz. Using 
techniques developed in the Siemens lamp research 
laboratories, a cylindrical molybdenum foil seal directly 
embracing the tungsten electrode was devised. The 
first lamps were filled with krypton and were designed 
to operate from the a-c mains at about 7.5 kw, with an 
arc current of 100 amp. After some initial difficulties 
had been overcome, it was found that the theoretical 
conceptions were justified and the gas arc was realized 
in a practical form. By a right choice of the operating 
conditions, a light output virtually indistinguishable 
from sunlight was obtained, at an efficiency of between 
25 and 35 lumens per watt. Xenon was found to be 
more suitable than krypton, although excellent results 
were obtained with the latter gas. 

So far investigations have covered the power range 
from about 100 watts up to about 20 kw, and the pos- 
sibilities are by no means exhausted. It is important 
indeed to emphasize that the development of the gas 
arc, representing as it does a distinct stage in a continu- 
ous evolutionary process, has opened up new fields of 
investigation into the production of light. No doubt 
contribution from many other research laboratories, as 
well as those in which the development was made, will 
widen and extend the field, and new lamps of the gas- 
arc type will result. 

The gas arc’s special properties of high efficiency 
combined with daylight quality; the fact that it can be 
made in high-power units of small size; and that the 
first-water-cooled embodiment gives a practically cold- 
light emission—will doubtless make it of value for tele- 
vision and film-studio work and for other photographic 
purposes. Wherever carbon arc lamps or other high- 
power sources have been used for producing floodlight- 
ing or large area lighting it is possible that the gas arc 
may also be of service. It is expected that contributions 
from light engineers and from large-scale users of light 
will assist in the assessment of the present possibilities 
and in giving directives to further investigations. 


ASTM Standards Index Published 


Revised “Index to ASTM Standards” as of December 1947 
has been made available. This 240-page index serves as al! 
adjunct to the 1946 “Book of Standards” and the 1947 Sup- 
mare Copies are available from American Society for Testing 
a headquarters, 1916 Race St., Philadelphia 3, without 
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For NEW product design and sales advantages... 
Compare YOUR motor needs with 


The NEW COMPLETE /4520 LINE 


of FRACTIONAL H.P. MOTORS 
(Shaded Pole oo to a H.-P.) 


1/50 and 1/30 H.P. 


1/50 and 1/30 H.P. 


1/500 to 1/100 H.P. 


' 
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P tt 
1/500 to 1/100 H.P. te 
. 
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1/50 to 1/25 H.P. 


1/20 to 1/8 H.P. 


1/20 to 1/8 H.P. 


1/50 to 1/25 H.P. 


WRITE FOR NEW CATALOG 20 i eee iC 
Yue 
F. A. SMITH MANUFACTURING CO., INC., 250 DAVIS ST., ROCHESTER 2, N.Y. 
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WO-DAY annual meeting of the Society of the 
Plastics Industry, Inc., held May 20 and 21 at the 
Ambassador, Atlantic City, N. J., was about 
equally balanced between sessions devoted to manage- 
ment problems and technical subjects. Here are some 
highlights: 
Recent advances in the art of injection-molding of 
large plastics pieces were discussed by George 
W. Whitehead, of the Improved Paper Ma- 
chinery.Corporation. He pointed out that such 4 
advances have been made possible by steady v. S 


Plas, S 
AS Ass 
. s 
progress in the design and performance of ye S 
% 


molding machines as well as by the introduc- 
tion of better molding materials with enhanced 
heat stability, color stability, flow characteristics 
and other critically important factors. 

Five major requirements were cited for successfully 
injection-molding large pieces: (1) A large machine 
with adequate mold space and clamping tonnage, efh- 
cient plasticizing capacity and necessary injection control 
and pressure, (2) Proper selection and use of a material 
for the application at hand. (3) The design and building 
of a mold to fit a particular machine and to produce a 
part in accordance with specifications. (4) Handling of 
the machine, the mold and the material in a manner 
capable of producing the pieces satisfactorily. (5) Proper 
handling of the molded piece after removing it from the 
mold. “eee, 

Mr. Whitehead describec™sevéral of the larger injec- 
tion-molding machines on the market; ranging in capacity 
from 16 oz. to 40 oz. Several custom-made machinés-are 


able to inject 48 oz. or more, while in several instances— 


pre-plasticizing units have been added to standard equip- 
ment making it possible to inject up to 80 oz. The most 
important advancement in the design of these machines, 
he said, and the one in which machinery manufacturers 
have made the greatest advances during the past year, 


George H. Clark, vice-presi- 
dent and chief engineer, 
Formica Insulation Com- 
pany, Cincinnati, re-elected 
president of the Society of 
the Plastics Industry, Inc., 
for the year ending June 
1949. 
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is the heating cylinder efficiency of the equipment. 

Molding of large pieces, he emphasized, imposes extra 
care in the selection and use of the material itself. As 
a matter of fact, the larger the piece to be molded the 
more critical become the factor of distortion, shrinkage 
and strength. In using the selected material it becomes 
especially important on large pieces that care be taken 
in handling. Preconditioning becomes ever 
more important, and the need for guarding 
against contamination is self-evident. Mr. 
Whitehead discussed other factors involved and 
exhibited several outstanding examples of large 
injection-molded pieces, including refrigerator 
and freezer unit components. 

The use of acrylic in the design and manu- 
facture of lighting fixtures was the subject of 
a paper by F. W. Tetzlaff, plastics department, Rohm 
& Haas Company. Mr. Tetzlaff pointed out that available 
acrylics include crystal-clear materials with a high light 
transmission of 92 per cent, and also a variety of trans- 
parent, translucent and opaque colors, thus providing 
the product designer with a choice of grades readily 
adaptable to many applications. Other design advantages 
cited include: (1) Light transmission and diffusion. 
(2) Permanence and durability, particularly with regard 
to lack of discoloration from exposure to fluorescent light. 
(3) Dimensional stability. (4) Shatter resistance. (5) 
Light weight. (6) Formability. Moreover, the availability 
of large sheets increases the possible use of large rela- 
tively unsupported diffusing areas when compared to 
other available materials. 

Mr. Tetzlaff pointed to one application where the 
light weight and formability of the acrylic material has 
made it possible to design fixtures 8 ft. long for use as 
diffusing shields with fluorescent lighting. In this de- 
sign, in order to reduce maintenance costs, the designer 
wished a totally enclosed fixture and, at the same time, 
one which would be efficient from a lighting viewpoint 
and would have a low brightness factor. The top half 
of the fixure was formed from clear Plexiglas acrylic and 
the bottom half from a white translucent sheet. Because 
the top half of the fixture used clear material, light could 
be readily reflected from the white ceiling while, at the 
same time, light was being diffused through the trans- 
lucent lower half of the fixture. 

Common objections to acrylics in the lighting field 
were also discussed. Among these are: (1) Higher prices 
than other materials; (2) static attraction or dust accumu- 
lation and (3) lack of resistance to abrasion. Mr. Tetz- 
laff said that the development of good anti-static waxes 
has helped alleviate the second problem while the lack 


of greater resistance to abrasive action was claimed 
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(Continued on page 178) 
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WESTON 
Model 921 Group 


FOR THE MODERN SWITCHBOARD 


Completely new in casing, styling and stud 
arrangement. The Model 921 Group of 6” 
rectangulars incorporates sound fundamen- 
tal WESTON mechanisms which have been 
refined through the years to their present 


high standard of performance. Ask your 
local WESTON representative for details, or 


write for bulletin. j ™ S T ag U M E N T Ss 
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Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 


TOTALLY ENCLOSED LOOM MOTOR 


Totally enclosed, sleeve-bearing, squirrel-cage, induc- 
tion motor of the Tri-Clad line has been designed to 
meet the special requirements of loom operation. All 
ratings up to the maximum of 2 hp and 1800 rpm 
are built in a single frame diameter with but two 
axial lengths. This allows change of horsepower or 
speed ratings on a particular loom with minimum modi- 


fication to the machine. All ratings are available for 
foot mounting or three-arm suspension. 

Other features of motor include an oil-resistant multi- 
conductor jacketed cable designed to withstand the 
heavy vibration usually met in loom operation; wool- 
packed, steel-backed bronze sleeve bearing; smoothly 
contoured frame and end shields; and shorter length 
for space saving. Illustration shows a 1]-hp, 1800 rpm, 
550-volt, 3-phase, 60-cycle, 224 frame unit (Type K). 
General Electric Co., Apparatus Dept., Section H 668- 
59, Schenectady 5, N. Y. 


ELECTRICALLY CONDUCTIVE 
RUBBER HEATING ELEMENT 


Electrically conductive rubber (Uskon) is now used 
in electric refrigerators as a heating device to prevent 


the condensation of moisture on exterior parts of the 
cabinet, and thus guarding against possible deterioration 
of the enamel. The device is placed between the freez- 
ing compartment.arid the regular cold chamber of the 
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refrigerator and develops a relatively low heat of about 
115 F just sufficient to keep the dividing member or 
“mullion” free of moisture without materially affecting 
the temperature within the refrigerator. The conductive 
element itself consists of a strip of cotton fabric im- 
pregnated with a high-carbon rubber compound and is 
cemented between two layers of insulating rubber. The 
fabric strip is suitably sealed to terminal leads at both 
ends, as shown in illustration. Overall width is 1 in., 
length is 32 in. United States Rubber Co., 1230 Ave- 
nue of the Americas, New York 20. 


VIBRATION ISOLATORS — 


A ready-to-use vibration mount designated Chan-L- 
Mount (shown below) ofties in a wide range of sizes 
for application im*:various types of equipment such as 
air compressors, air conditioners, refrigerators, and motor 
generators. “Mounting is 1% in. high and is placed 
by sliding under the machine being mounted. Bolt 
head is inserted in either end of the metal channel, 
which holds it while nut is tightened. Heavy section 
of soft rubber beneath the supporting channel provides 


built-in protection against metal-to-metal bottoming un- 
der occasional shock. Deflection is 4 in. thus making 
it possible to use this mount for isolating frequencies 
as low as 600 cpm in addition to higher frequencies. 
Also available, (not shown) is a heavy-duty mounting 
(Shockmount) designed to isolate high-frequency vibra- 
tion, control shock, and reduce noise transmission to 
floor. Available in three sizes with load capacity ranges 
from 750 Ib to 7500 Ib per mount. Applications in- 
clude textile machinery, printing presses, punch presses, 
looms, etc. Construction is compact and low, with 
height of mount only 1-3/16 in. thus requiring mini- 
mum lifting of machine. Contoured top plate helps to 
restrain horizontal movement and eliminate excessive 
sway, and also helps to shed oil and dirt. Flexing ele 
ment is an oil-resistant synthetic rubber. Lord Manu 


facturing Co., Erie, Pa. 


HIGH-HEAT RESISTANT INSULATING TUBING 


Extruded thermoplastic insulating tubing, (Turbo Rel 
16-A) is said to withstand temperatures up to 105 C 
for continuous operation. The tubing is also said to 
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TE It’s a housing and dispenser 
ee F 4 for Bauer & Black’s ‘‘Curity” 
wa 4 i, i adhesive tape...holds a 

tn td standard 10-yard roll, 12 
id wide, cut into convenient 
widths. Keeps the tape clean 
and sanitary... puts it where 
it’s handy for instant use. 
And that’s a ‘“‘must’”’ in 
hospitals, first aid stations, and dispensaries. 

To get a top-quality dispenser at a reasonable price was 
Bauer & Black’s problem until they brought it to Chicago 
Molded. Then it became a development and production 
job for us. 


There it is...injection molded of gleaming white poly- 
styrene... white all through...and it stays white always... 
won't chip or peel. It’s easily attached to the wall and the 
cover is designed so its weight keeps it either open or 
closed. Just a flick of the finger operates it. And... tho it 
looks and acts like a million dollars, it actually cost Bauer 


a iICAGO & Black about one-third as much as a comparable dis- 
penser of metal with applied finish. 
ta @) e D) 3 BD) Development and production of molded plastics parts is 
our only business ...and has been for more than a quarter 
Pp ROD Tt CTS century. That’s one reason why the biggest names in indus- 
try select Chicago Molded as their primary source of supply. 
CORPORATION We have the experience, the knowledge, and the facilities 
to develop and produce your molded plastic part or prod- 
uct most efficiently and economically. When you’re ready to 
discuss plans you'll find it worth while to call in a CMPC 


development Engineer. Just phone or write . . . there’s no 
obligation. 


molding of all plastic materials 
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There’s a Profitable Idea for You in — 
a 


The Cate of the Old Offender 





Draftsman: ‘You old reprobate, you 
spoiled a two hundred-dollar draw- 
ing! Look how brittle and opaque 
it is!” 

Father Time: “Yes, but you drew it on 
tracing paper — when you should 
have used Arkwright Tracing 
Cloth!” 


© 


It pays to use Arkwright Tracing Cloth instead of 
paper. It’s a much safer habit, even for preliminary 
sketches and “one-job” drawings, supposedly tem- 
porary, that may be urgently needed later. Repeated 
usefulness and long years of permanence are your 
rich reward. This was dramatically proved when a 
perfect print was made recently from an 80-year old 
tracing on cloth made by the same process regularly 
employed by Arkwright! 


Send for working samples and prove to yourself how 
much better Arkwright is for all drawings. Arkwright 
is sold by leading drawing material dealers every- 
where. Arkwright Finishing Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
- Erasures re-ink without feathering. 
. Prints are always sharp and clean. 
- Tracings never discolor or go brittle. 
- No surface oils, soaps or waxes to dry out. 
- No pinholes or thick threads. 


ouwhon = 


. Mechanical processing creates permanent 
transparency. 
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TRACING CLOTHS 
AMERICA’S STANDARD FOR OVER as | 
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retain flexibility under repetitive baking, potting and 
solder-iron operations, and to exhibit high dielectric 
properties and low moisture absorption. Use of an ex- 
trusion compound of high density serves to minimize 
porosity therefore making the tubing particularly useful 
where transformer oil immersion is encountered. UL 
approval is reported. William Brand & Co., 276 Fourth 
Ave., New York 10. 


SMALL MOLDED PAPER CAPACITOR 
Molded in high-temperature resistant plastic, these 


| tubular paper capacitors (Type TST) are very small 
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(3/16 in. diam x % in. long) and have been designed 
for application with miniaturized electronic equipment 
and small personal radio receiving sets. The plastic 
compound used for the housing is said to withstand 
extremes of humidity cycles. Available in a usual range 


| of capacities. Solar Manufacturing Corp., 1445 Hudson 


Blvd., North Bergen, N. J. 


SANITARY-TYPE MOTOR 
Sanitary-type motor (Type D) has been especially 
designed for use with equipment and machinery that 
is to be located in food processing plants, dairy estab- 
lishments, and similar locations. Motor features: (1) 
streamlined smooth contours without crevices, cracks, 


| etc., where milk or food particles can collect; (2) facili 


ties for easy cleaning; and (3) a base entirely enclosed 
by the flat-surfaced motor housing. Base includes a 
built-in conduit box. 

Smaller ratings are totally enclosed with nonventilated 





construction that prevents entrance of vermin when 
motor is shut down after operation. Larger ratings are 
splash-proof and have removable stainless steel grille 
plates over the cooling system, thus also providing for 
vermin-proof protection. ~All sizes can be washed down 
for maximum sanitary protection, NEMA mounting 
standards are followed and all frame sizes comply with 
NEMA dimensions. Motor is available with Type C 
flange for pump applications and in various standard 
and special ratings and modifications. A round-frame 
nonventilated motor, also of streamlined design, ‘with 
a conduit box built into end bracket, will be available 
for vertical-shaft or flange-mounted applications. A “de 
luxe” model with a special noncorrosive, highly polished 
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“MOVING DAY” 
FOR CASTINGS = 


Follow a casting from the time it’s moved from t 
to your receiving dock .. . moved to the shaper . . | 
the drill press . .. moved to the miller... moved to the a 


line . . . moved to the paint shop . . . moved to the test bench" 


. .. moved to the shipping room . . . moved to the loading dock. 

There’s less weight to move when you're using Alcoa 
Aluminum Castings . . . they weigh only 40% as much as 
gray iron. In many cases, due to today’s economics of metals, 
aluminum castings are competitive pricewise with even the 
cheapest heavy metal castings. 

Alcoa has 4 sand foundries, 4 permanent-mold foundries, 
and 2 die-casting plants. The one nearest you can give you 
prompt delivery on sound, clean castings at a rate that will 
let your plant hit full production. 

Ask the nearby Alcoa sales office for quotations. Your 
request and your order will get high-speed attention. 

ALUMINUM ComPANY oF America, 2179 Gulf Building. 
Pittsburgh 19, Pennsylvania. Sales offices in 54 leading cities. 


ALCOA CASTING PLANTS AT BRIDGEPORT, CONN. + CLEVELAND 
DETROIT » GARWOOD, N. J. + CHICAGO, ILL. » LOS ANGELES 




















An Akoa Case iiistory 


Ne 


A manufacturer reports on ne 
can machine aluminum castings in 
just Ya the time it takes to ma- 
chine the same casting in heavy 
metal. Since his lathe operator 
earns $1.50 an hour, the sav- 


ing on labor is considerable. 
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the Milford 
free engineering service 


3. Select 


exactly the right semi- 
tubular or split 
GS 


rivet or cold- gy 

headed 

fastener from Ps } 

Milford’s -,. Py 
A 


complete line. 


one of 15 
basic Milford 
Wet setting 
machines — 
offering 
unlimited 
versatility. 


MILFORD ..:::: 
MACHINE CO 


000 MERWIN ROAD 1000 WEST RIVER ST. 
MILFORD, CONN. ELYRIA, OHIO 
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) TRANSFORMERS 


Engineered for your job 


 Precision-built for trouble- 
free service. ELECTRICOIL 

_. designing and manufac- 

= turing skill are available 
to help meet your speci- 
| fic requirements for top 
quality special and stand- 

| _ ard industrial transform- 
: _ ers, reactors, coils, of any 
| __ size, for any application. 


ELECTRICOIL Transformers 
* include units from 1 v. to 
100,000 v., or over; at 
_ few Milliamperes or 
thousands of Amps., for 
heating, testing, x-ray, 


X-RAY OIL-COOLED Sec.: (1) 50,000V oo 
TRANSFORM Peak, 35MA. Plate ‘rectifiers, signaling, trans- 


- Pri.: 110V, 50 60 esate soe 
eydien, agile on Slee mitting, television and 
phase other applications, 


WRITE FOR BULLETIN TR 6 


ELECTRICOIL TRANSFORMER CO. 


417-421 Canal Street New York 13, N. Y. 








nickel alloy housing is also projected. The Louis Allis 
Co., Milwaukee 7, Wis. 


PHENOLIC LAMINATE FOR RADIO CABINETS 


Basic Micarta phenolic laminate has been adapted for 
radio cabinet work in a grade said to have the texture 
and appearance of highly finished mahogany. It is 
marked by high resistance to abrasion, impact, and 
warping, and is said to be much superior to natural 
wood. Properties are very nearly those of Micarta #213 
which is equivalent to NEMA grade X. The use of 
this material for radio cabinet involves certain new 
molding techniques developed for the economical pro- 
duction of curved and irregularly shaped panels, pro- 
vided no compound curves or deep draws are involved. 
Currently, the material is produced in pieces under 4 
sq ft. Westinghouse Electric Corp., P. O. Box 868, 
Pittsburgh 30. 


ELECTRONIC TEMPERATURE CONTROLLER 


Electronic temperature controller of the on-off type, 
comprises an electron tube and a resistance-type bulb 
for thermal pick-up and may be used for close-tolerance 
controls in solids, gases or liquids. This design makes 


it possible to locate the sensing element at remote points 
from control panel and to eliminate need for thermal 
compensation. Available units come in temperature 
ranges from —100 to 1200 F, and can be adjusted. 
Required power supply is 115 or 230 volts, 50-60 
cycles. Load capacity is 30 amp at 115 volts, 20 amp 
at 230 volts. Voltage variation is said not to impair 
accuracy. Normal response time is under 3 sec. Con- 
trol panel, 5 x 5 x 10 in., with conduit knockouts 
and strong terminal board is provided. Complete weight 
is under 8 lb. Thomas A. Edison Inc., Instrument 


Div., 278 Lakeside Ave., West Orange, N. J. 


BRIGHT-ANNEALED STAINLESS STRIP 


Availability of cold-rolled 18-8 stainless steel in strip 
form with a bright-annealed mirror-like finish is now 
announced. The bright finish is said to be obtained by 
rolling with special tungsten carbide rolls and to be 
retained during the annealing operation by means of 
new techniques. Economies due to elimination of pol- 
ishing and buffing operations normally required for 
conventional 18-8 strip are claimed. The bright-annealed 
strip is available in widths up to 7% in. and in thick- 
nesses 0.001 in. and up. Also available in coils weigh- 
ing up to 300 lb per inch of width. Fractional-inch 
sizes can be bobbin-wound in special coils. The Cold 
Metal Products Co., Youngstown, Ohio. 
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OILITE 


tHE O// CUSH/O/ BEARING 


AND BIG FELLOWS 
TOO—UP 
ior 


OILITE is the heavy-duty OIL CUSHION Bearing built for 
surplus performance capacity necessary to meet unexpected 
emergencies. OILITE Bearings are used on all types of 
equipment from toy trains to heavy locomotives. They — 
furnish metered lubrication without waste. Additional OILITE ‘:; 
advantages are: 

First in engineering service. 

Greater plant facilities. 

Larger research staff. 

Representation in every state and Canada. 

2400 Engineers and Technicians available for counsel. 
Production tools for over 18,000 types and sizes. 

Large Bearings too—up to 24” diameter. 

And OILITE Bearings are not expensive. 

Mail us your blueprint—Address Dept. “B” 


AMPLEX MANUFACTURING CO. wieices 
Division of Chiysler Corporation 
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These ASCO DC High Current, Low Voltage Switches are 
designed to minimize voltage drop. Copper sections are 
generously sized; pure metal contact surfaces are extra 
large; joints are reduced to a minimum. Realizing that these 
switches may operate on as low as 6 volts, everything pos- 
sible has been done to remove restrictions to flow of cur- 
rent. They are patterned after the ASCO Transfer and Re- 
mote Control Switches noted for their high thermal capacity. 


Types available have the following specifications: 


1. Magnetically Held 

. Mechanically Held 

. Single Throw 

. Double Throw 

. Open or Enclosed 

. AC or DC Operating Coil to 600 Volts 


ow ® wo pw 


If you are designing or operating DC plating processes, 
battery chargers, starting motors for diesel or gasoline en- 
gines, remote control systems, you should be interested in 
these high current, low voltage DC Switches. In writing for 
further information, tell us about your problem. 


Others in the Series on Specialized Electromagnetic 
Controls are: 
No. 1. Solenoids 


No. 2. Magnetically Held Field Discharge Switches 
No. 3. Mechanically Held Field Discharge Switches 





Catalog 120S2. 2 all double throw 1200 
ampere mechanically held electricall 
operated design with convenient man 
operating device. 


Catalog 11182. 1 pole 1500 
ampere magnetically held 
oar, operated de- 
sign with AC operator. 


Automatic Transfer Switches, Remote 
Control Switches, Contactors, _— 


Automatic Switch Co. 


393 Lakeside Avenue 





Orange, New Jersey 


We also manufacture a complete line of Solenoid Operated 
Valves for Automatic and Remote Control of Liquids and Gases 
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HEAT-RESISTANT CAST PHENOLIC 

Heat-resistant cast phenolic is said to meet service con- 
ditions calling for heat-distortion resistance up to 325 F. 
It is indicated for such applications as handles and knobs 





in appliances and industrial equipment where high heat 
resistance and good mechanical properties are essential. 
Material is available in red, green, blue and black colors, 
and is said to provide a lustrous and nonfading finish. 
Hardness is 100-120 on the H scale, offering good re- 
sistance to abrasion. Catalin Corporation of America, 


1 Park Ave., New York 16. 
MINIATURE ELECTRON TUBES 


Two miniature-type duplex-diode triode electron tubes 
(Types 6AV6 and 12AV6) supersede 6AT6 and 
12AT6, and are designed for receiver use as combined 
diode-detectors, automatic-volume-control tubes ‘and first 
audio-frequency amplifiers. Each type provides a mu 
of 100, and has triode sections capable of providing 
large undistorted output voltages from a small input 
signal. Heater voltage of the 6AV6 is 6.3 volts; of the 
12AV6, 12.6 volts. General Electric Co., Tube Div., 
Electronics Dept., Schenectady 5, N. Y. 


MINIATURE DRAG CUP MOTOR 


Miniature-type drag cup motor (weight only 7.6 oz; 
dimensions 1.922 in. long and 1.719 in. diam) is avail 
able in two standard types: One rated at 3000 rpm 
and operating at 115 volts, 60 cycles; the other rated 


a. 1 





at 5000 rpm and operating at 115 volts, 400 cycles. 
Manufacturers indicate a number of special applica 
tions in addition to standard use as a follow-up motor: 
(1) As a dynamometer for low value torque measure 
ment; (2) as a useful element in control mechanisms 
to obtain variable speed and torque through voltag: 
control; and (3) the motor, by applying a constant 


torque, can be used to reduce objectionable back-lash 


in a gear-train. 
Following features are cited: Ability to reverse com 
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his NEW bhowgryphic Pye Les You 
top-quality lntermemates at low cast 


It gives you everything—for intermediates 
and second originals—in one paper... 
With this one paper—Kodagraph Autopositive—you get 
everything you want. Here is a paper that gives you 
brilliant, black-on-white intermediates or second 
originals. A paper that gives sharp, clear repro- 
ductions of opaque drawings, faded originals, 
blueprints or direct process prints, weak-line, 
“unprintable” pencil tracings. A paper that 

assures better-than-ever shop-prints. A paper 

that’s tough, long-lasting, non-curling . . . 

that permits quick, 

easy deletions 

and changes. 


Kodagraph 


It saves time and money... 

It’s truly economical to use. It repro- 
duces directly-to-a-positive in ordinary 
room light on familiar direct process or 
blueprint equipment. Simple photographic 
processing . . .no darkroom is needed . . . 
no expensive, time-consuming negative 
step. Extra-thin, evenly translucent 

for sharp, clear shop-prints— 


in a hurry. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


ial 


It gives original quality—and 
better... Kodagraph Autopositive Paper 
has the unique ability to give contrast 
above that of the original—to reproduce 
pencil drawings, for example, to ink-line 
density without loss of detail. That's 
because it’s a silver- 
sensitized photo- 


graphic paper. 


Autopositive Paper 


Specify . . . it will pay you . . . Your own reproduction 
department can make intermediates for you on Kodagraph 
Autopositive Paper. Or your local blueprint service will be 
glad to do the job and to make direct process prints or blue- 
prints from the intermediates, if you wish. Be 
sure—though—to specify the new Kodagraph 

Autopositive Paper. Write for details. 


Mail coupon for FREE booklet 


Eastman Kodak Company 

Industrial Photographic Division 

Rochester 4, N. Y. 

Please send me a copy of “The Big 

New Plus”—your booklet about Kodagraph Autopositive 

Paper and the other papers in the Kodak line. I have 

(1) direct process (] blueprint ( contact printing equipment. 


Name 





(please print) | 


Department 

Company 
en 
City 


State 
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PHALO’S Standard 
Cord Set with molded 
plastic plug. 6 Ft. 
long, free end slit 1”, 
stripped 42”. Comes in 
standard or special 
= colors. o 


PHALO’s special cord set 
— molded plastic plug. 
Constructed to meet your 
requirements. Shown 8 ft. 
cord set with one leg cut 
short restripped and 
tinned. 





PHALO 1 Ft. and 
3 Ft. Cord Sets 


PHALO 10 Ft. 
Cord Set with PHALO 5 Ft. Cord Set with 


PHALO molded plug and either PHALO molded plug and line 
2 or 3 connector table tap. 


PHALO 8 Ft. Cord Set with PHALO 
molded plug and cube tap. 


PHALO plugs are molded to the conductors providing 
a trouble-free assembly. The plug is Underwriters’ 
approved and is supplied with either approved or 
unapproved PHALO line cord. Cord sets can be fur- 
nished in a variety of colors and construction to meet 
your specific requirements. 


Write for New Illustrated PHALO catalog 


Commercial & Foster Sts. Worcester, Mass. 


Monufacturers of Insulated Wire, Cables and Thermoplastic Tubing 











pletely within 0.1 sec; fast starting and stopping char- 
acteristics; maximum torque at stall (maximum stall 
torques of 0.32 to 0.41 oz.-in. are produced); and con- 
tinuous operation under stall conditions without over- 
heating. Motors of other voltages and frequencies than 
noted are available on specification. Square D Co., 
Kollsman ‘Instrument Div., 80-08 45th Ave., Elmhurst, 
N. Y. 












































LOW-CURRENT MERCURY-CONTACT RELAY 


f “© =) ‘Previously introduced relay 

(Mercu-Trol) featuring mercury- 
to-mercury contacts and a free- 
floating magnetic plunger her- 
metically sealed in a hard glass 
envelope is now available in a 
new model (Type 600-30, 400- 
30). Coil with a built-in shunt 
resistor functions as a sensitizer. 
This relay is designed for opera- 
tion with such instruments as 
galvanometers, millivolt meters, 
thermal regulators, etc., equipped with contacts insu- 
lated from movements and case, and operating on 110 
volts a-c with limited load-carrying parts. Relay is 
available in two types, normally closed or normally 
open, rated 115 volts, 60 cycles. Mack Electric De 
vices, Inc., Wyncote, Pa. 





OIL-RESISTANT METAL LACQUER 
Metal lacquer (No. 5062) is claimed to provide a 


combination of oil resistance, toughness and good ad- 
hesion on various types of metal surfaces. It is said to 
withstand 24-hr immersion in gasoline and a 15-min 
immersion in hot oil (275 F) with no apparent de- 
terioration in film strength or gloss. Available in a full 
line of colors. Dennis Chemical Co., 2701 Papin St., 
St. Louis, Mo. 


SPIRAL RETAINING RING 


Space-saving, spiral-shaped retaining ring (Spirolox) 
for positioning and locking moving parts is made of 
flat spring steel bands wrapped twice around itself. It 
is concentric in its groove and gapless. Absence of the 





gap is claimed to eliminate the dynamic unbalance that 
may be encountered in other types of retainer rings 
and to provide bearing surface for thrust loads equally 
around the circumference. The two-turn coil design 
causes the ring to lock in its groove under thrust force 
High resistance to centrifugal force is claimed. A 
cording to manufacturers these rings may be used witl 
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RCA — Lancaster, Pa. — the world’s most 
modern television, communications, and 


industrial tube plant 


HE STORY OF LANCASTER is a story of inspired planning, 

foresight, and achievement. In this plant, with 7% acres of 
floor space under one roof, RCA has developed and is manu- 
facturing a remarkably large quantity and variety of electron 
tubes to meet the unprecedented demands of television, com- 
munications, and industry. In addition to television tubes— 
which alone require eight tons of glass daily, and are turned out 
at the rate of one-a-minute—“RCA, Lancaster” produces image 
orthicons, cathode-ray tubes, phototubes, large rectifiers, power 
tubes, and types for special applications. 

Complete engineering development facilities are located at 
Lancaster for tubes manufactured in the plant. In modern, well- 
equipped laboratories a large staff of engineers, technicians, 
machinists, and glassworking specialists are developing new 
tubes ... and improving existing ones. 

In the future, as in the past, the resources of RCA—its manu- 
facturing experience and skill—its specialized technical staffs— 
are dedicated to the development and production of progres- 
sively better electron tubes at lower cost to meet your requirements, 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, HN. J. 
JULY 1948 








STEEL 


Every Kind 
Quick Delivery 


PRINCIPAL PRODUCTS: 
BAR S—carbon & alloy, hot TUBING—seamiess & welded, 
rolled & cold finished boiler tubes 


STRUCTURALS—channels, | STAINLESS—Alllegheny sheets, 
angles, beams, etc. bars, tubing, etc. 


PLATES—U, M. & sheared, REINFORCING boars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolied, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph, T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, San Francisco 





PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for 
NE-51 Neon Lamp 


Features: 


THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 














The DIAL LIGHT CO. of AMERICA 
Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 

















matic production line use. Available in standard sizes. 
Ramsey Corp., 3693 Forest Park, St. Louis, Mo. 
PIX No. 23 


COMPACT SOLENOID 
Compact solenoid contains only five component parts: 
Armature coil, backstop, and coil locks. The T-shaped 
armature is said to produce a highly effective magnetic 
circuit. Armature is provided with a nonmagnetic stain- 





less steel pusher of standard length to insure a uniform 
stroke. Solenoid may be adapted to push or pull work 
as required. Structural details are said to assure securely 
assembled armature lamination. Coil locks are designed 
to prevent coil from inverting or dislodging. 

Available in ratings of 110, 220 and 440 volts, 60 
cycles. Stroke ranges from % to % in. Typical rating: 
Maximum stroke % in., at 110 volts, 60 cycles, net 
pounds push or pull, at 85 per cent of voltage, is 4 
lb, and current is 5.1 amp; at 100 per cent of voltage, 
the push or pull is 5.5 lb. and current is 6 amp. Ap 
proximate dimensions: 2% x 2-13/16 x 3-13/16 in. Pro 
tective cover is optional and can be attached by the 
same two screws that hold backstop in place. Practical 


Electric Co., 4505 Oakwood Blvd., Melvindale, Mich. 


TOTALLY ENCLOSED FHP FAN MOTOR 


Totally enclosed, steel-housed, capacitor-start motor 
(Doerr Type C) is designed for use on direct-connected 
fans and blowers and is available in ratings from 1/20 
to %4 hp. Motor has no centrifugal switch. Prelubri- 





- 


cated ball bearings are provided. Motor can be sup- 
plied with extended through bolts, standard welded foot 
construction, removable bolted-on base, or with frame 
drilled to comply with special mounting needs. Op 
tional feature is a two-speed pull-chain switch and short 
cord for plug-in connection brought out of frame. 
Motor also comes with separately mounted switch 
for two-speed operation on 115/230 volt a-c circuits 


ELECTRICAL MANUFACTURING 



































JULY 1948 


“XLS’’ BALL BEARING 


Norma-Hoffmann Extra 
Light XLS ball bearings 
are available in a size 
range from 14%" to 2214" 
bore and a maximum of 
28"' diameter. 


NORMA -HOFFMANN 
EXTRA LIGHT XLS SERIES 


Precision Bearings Provide 
greater latitude in designs 


These Norma-Hoffmann Extra Light Pre- 
cision Ball Bearings— XLS types— provide 
the solution to cramped bearing space in 
machine design. In addition to the advan- 
tages of low friction, compactness and light 
weight, the abnormally large bores, com- 
pared to outside diameter, give designers 
greater latitude in designs of their equip- 
ment. They are also suitable for combined 
radial and thrust loads in either direction. 
Investigate Norma-Hoffmann Extra-Light 
Precision Bearings for your designs. Our 
Field Engineers will gladly aid you in the 
application and selection of the proper 
bearing for your particular designs. Write 
for their services and catalog. 


NORMA-HOFFMANN 
VL VAN 


‘ALL > ROLLER - T T 


NORMA-HOFFMANN BEARINGS CORPORATION, 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit: 
Pittsburgh, Cincinnati, Los Angeles, San Francisco, Portland, Ore., 
Seattle, Phoenix. 
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NEW SOLDER REPLACES 
LITHARGE and GLYCERINE 


Cerroseal-35 produces seal between glass dome and 
metal fitting in this Absolute Pressure Gauge oper- 
ating under 15 pounds differential pressure with the 


following advantages over litharge and glycerine 
seal: : 


1. Does not pull loose un- 
der vibration. 


Not dissolved out by 
various vapors to which 
subjected in use. 
Leak tight joint ob- 
tained immediately up- 
on setting. 

. Dome breakage elimi- 
nated. 

. Less skill required for 
assembly. 


Cerroseal-35 adheres directly to clean smooth glass, mica and 
most ceramics. Bonds to most metals like ordinary solders. Low 
working temperature—approximately 260° F. makes it an ideal 
hermetic seal for glass dial covers on delicate instruments and 
many other applications. 


Write for instruction sheet and working sample. 


CERRO DE PASCO COPPER CORP. 
Dept. 5 © 40 Wall St. ¢ New York 5, N. Y. 


Clean big 
parts with 
the Oakite Steam Gun! 


— an easy way to clean metal parts that 
are too large to be soaked in tanks or con- 
veyed through washing machines. 


Just use the Oakite Solution-Lifting Steam Gun 
to apply an Oakite cleaning solution under about 
40 pounds of steam pressure. Oil, grease and 
other dirts vanish quickly, leaving the parts ready 
for inspection, assembly, further machining, over- 
haul or repair. ... The same gun may be used 
with Oakite paint-stripping solutions. 


Free Demonstration_1- Oakite Technical 
Service Representative in your vicinity will be 
glad to demonstrate the Oakite Steam Gun. Ask 
him or write us for the new Oakite Special Service 
Report on “Industrial Steam-Detergent Cleaning.” 


OAKITE PRODUCTS, INC., 18H Thames St, NEW YORK 6,N. Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning 





for use on unit heaters, exhaust fans, etc. Electro 


Machines, Inc., 58 N. Third St., Cedarburg, Wis. 


SPECIAL-PURPOSE RELAYS 


Innovations in relay armature design make it possible 
for these relays to extend their normal function of ac- 
tuating contact switch assemblies by also performing 
special mechanical tasks. Typical applications described 


below are in coin-operated machines, but it is claimed 


that the flexibility of these designs makes these devices 
available for a variety of other machine and product use. 

Shown at extreme left is a formed armature used as a 
locking device to prevent armature movement of an as- 
sociate relay. Second and fourth armature and coil as- 
semblies from the left, are used in coin-control and slug- 
rejector units. The holding coil is de-energized, in the 
event of power failure or depletion of merchandise, 
thereby releasing the formed armature. Vertical “ears” 
on the armature enter an opening in the coin-receiving 
device and act to return all coins deposited into a return 


chute. Guardian Electric, 1627 G W. Walnut St., 


| Chicago 12. 


APPLIANCE RECEPTACLE 


Receptacle specially developed as component for elec- 
trical appliances features phosphor bronze contact 
springs claimed to be of new design. As shown in 
the cross-sectional illustrations, contact is made first 
with longer blade which is sufficiently flexible to permit 


easy entry. The longer blade is deflected by the plug 
prong and makes contact in turn with the shorter 
blade, which because of its short length provides the 
stiffness of high pressure required for good electrical 
contact. The plug prongs cannot engage the wrong 
side of the blades. 

Housing is molded thermosetting plastic. Lugs are 
provided for making permanent soldered connections. 
Rating: 15 amp, 125 volts; 10 amp, 250 volts. Recep- 
tacle is UL-approved. Adequate shoulders are provided 
to permit flush mounting. Overall dimensions: 1-3/16 
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_ Basic principles of Fansteel’s 
Code of Assistance to Design 
and Product Engineers. 
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Premium quality raw 
materials, parts and 


finishes. 
* 


Each rectifier assembled 
from inspected and 
graded cells. 

e 
Each rectifier engineered 
for its particular service 
application. 


s 
NET RESULT--- 


DEPENDABILITY! 


For low-cost d-c power, Fansteel Selenium Rectifiers assure you 
all precision, dependability, long life, trouble-free service pos- 
sible in rectifier design and construction today. 

Notable savings often result from Fansteel’s long engineer- 


ing experience and metallurgical research and production 


facilities to provide exactly the rectifier you need. 


Fansteel’s Engineering Service is at your command. While 
your designs are still on the boards, why not consult with us? 


Fansteel Metallurgical Corporation, North Chicago, Illinois. 


Fansteel 


“ey 


DEPEMDABLE 





Molded Plastic Parts 
of this type are 


Quek Gong 


FOR BOONTON 


Housing Molded by Boonton for Bendix Radio 


Have You a Production Problem that 
Molded Plastics Might Solve ? 


Just for a moment, let your thinking wander beyond the 
radio housing illustrated above. Sure, we mold plastic 
radio cabinets, but perhaps your products call for an- 
other kind of housing—such as for a business machine, 
an appliance, or some other type of equipment. 


If so, it will pay you to consider Boonton. We're fully 
equipped to mold the housings, parts, or products you 
need, in medium or large-sized runs from the best-suited 
raw plastic material, by one of the 4 major molding 
processes: straight compression, transfer, plunger, and 
injection. 


Many of our customers have saved substantial sums of 
money by asking our engineers to talk to their engi- 
neers before their products reached the purchasing 
stage. They've been amazed and pleased at the ways 
we've come up with design and production suggestions 
that shaved costs all the way around. Perhaps we can 
do the same for you. Write or phone the Boonton 
Molding Company, Boonton 6, N. J., BOonton 8-2020. 


SEND US YOUR BLUEPRINTS OR SAMPLES 
We'll tell you whether the parts you want can be plas- 
tic molded, and if they can, how much it will cost. Be 


sure to include full data on conditions of application 
or use, initial quan- 


tities needed, annual 
requirements, and de- 
on Fs oe 


MOLDERS OF MOST 
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PLASTICS BY MOST METHODS 


x 1-1/6 x 9/16 in. G-M Laboratories Inc., 4300 N. 
Knox Ave., Chicago 41. 


HIGH PRESSURE SOLENOID VALVE 


Solenoid shut-off valve (Type 

PFVAA) handles pressures up to 

1500 psi and can be used for 

light oils, water, gas, and other 

noncorrosive media at maximum 

operating temperatures of 160 P. 

Pipe size is % in. Port area is 

¥% in. full. Valve is normally 

closed. All coils are wound for 

continuous duty service. Contin- 

uous operating frequencies up to 

a 200 times per minute for gases 

and 150 times per minute for liquids are said to be 

attainable. Standard ratings: 110, 220, or 440 volts, 

and 25, 30, 50 or 60 cycles; and 115 or 230 volts d-c. 

Forged brass body with renewable stainless steel seat 

and other structural details are provided to withstand 

the high operating pressures. Automatic Switch Co., 
393 Lakeside Ave., Orange, N. J. 


VERSATILE ROTARY TAP SWITCH 

Rotary tap switch (Tesco) is designed for special 
circuit applications. Each individual switch section has 
7 active positions and one off position, and is rated 
at 50 amp, continuous duty, with an overload capacity 
of 75 amp. Up to 12 switch sections in tandem may 
be operated in parallel to handle a maximum of 600 
amp. 

Current interrupter comprising one or two Micro 


Switches, rated at 10 amp, and operated by detent 
action, serves to open power circuit when switch is 
rotated toward new position, thereby avoiding possi- 
bility of arcing at contacts. This feature makes it pos- 
sible to use switch in a high-voltage circuit, carrying 
an inductive load. Individual switch sections are 2! 
in. diam over housing, 34 in. over terminal studs, 
and are % in. long. They are rigidly mounted and 
are made of impact-resistant phenolic molded parts. 
Eastern Specialty Co., 3617 N. Eighth St., Philadelphia 
40. 


HEAT-RESISTANT SILICONE-RESIN FINISHES 


Modified silicone-resin base aluminum-color protec- 
tive coating is claimed to withstand a temperature of 
1000 F for 1000 hr without film failure. Similar re- 
sults are claimed in respect to humidity, weathering 
and action of certain chemicals. Applications are indi- 
cated for finishing various appliances, radio equipment, 
oil burners, high-temperature apparatus, etc. Also avail- 
able is a line of modified silicone-base enamels in colors, 
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t a Type S er ST— Heavy 

¥ Duty — 600 Volts. Applica- 
tion: Portable tools, convey- 
ers, bus heaters, floor sand- 
ers, etc. Qualifications: Heav- 
ily jacketed for rugged use. 
Flexible for ease of handling. 


cally clean 






You want a cord that's flexible and non-kink- 
ing .. . that has a smooth, durable finish... 
that will last the life of your product... that 
is easy to strip and handle. 

Rome Cable has developed a complete line 
of cords that fulfill these requirements per- 
fectly. Forextreme flexibility, Romecords have 
conductors of finely stranded soft drawn cop- 
per. They are made to take rough and careless 
handling, and are designed for long life under 
conditions of repeated coiling and reeling. 

Rome Synthinol* thermoplastic jacketed 
cords (Types ST, SJT, SVT, and POT) have 
permanency of color... a high luster finish 
which is resistant to oils, acids, flame and 
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Type 33 er SJT— Medium 
Velts. 


erwise it has all the 
and flexibility found in Type S. 


Type SV or SVT—Light eS 
Duty — 300 Velts. Application: 
Vacuum cleaners, fans, food 
mixers, etc. Qualifications: A 
sturdy cord for home appliances. 
Neat in appearance. Hygieni- 


Insure Customer Satisfaction 


with ROME CABLE CORDS 







Type POS) or POT—Light 
Duty — 300 Volts. Applica- 
tion: Lamps, clocks, light 
pliances. Qualifications: 
marked for polarity 









Available in your choice of 
black, brown, or ivory. Clean 
stripping for easy soldering. 












moisture. The outer jacket is hygienically 
clean... pleasant to touch . . . ideally suited 
for home, hospital and office equipment. 

When a rubber jacket is preferred, specify 
Types S, SJ, SV, or POSJ. These cords are of 
the same extremely flexible construction, in- 
sulated with high quality rubber compound 
with an uniformly applied jacket especially 
compounded for maximum wear-resistance 
and durability. 

There's a Rome cord for practically every 
need... heavy duty, medium duty, light duty 
... with jackets of Rome Synthinol* thermo- 
plastic, rubber, or Neoprene, depending upon 
your cord requirement and choice. 






but these have a different basic formulation and show 
lower performance values. Heat-resistance, however is 
said to be good up to 500 F. Midland Industrial Fin- 
ishes Co., Waukegan, Ill. 











RUGGEDLY BUILT TUBULAR CAPACITOR 


Designed to withstand severe operating conditions 
and to cut down component failures, this series of 
hermetically sealed tubular paper capacitors (designated 
Duranite) features (1) compact design and _ special 
processing methods; (2) a molded plastics casing claimed 









HIGH HEAT 


Y-2 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica in- 
sulating material built-up from mica splittings, and approxi- 
mating raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 













































Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available to help solve your insulating 
problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


The QUICKEST way 
fo supply 115V from a 


230V Wiring System 













Connect an Acme Elec- 
tric Air Cooled trans- 
former to the 230 volt 
power line to obtain a 
115 volt circuit at the 
exact spot you need it. 
Acme Air Cooled trans- 
formers are built in sizes 
from 1/10th KVA to 50 
KVA, single phase, all standard primary voltages 
up to 600 volts. All steel construction provides more 
capacity per pound, high efficiency, better per- 
formance, Write for Bulletin 160A. 


ACME ELECTRIC CORPORATION 
CUBA, N. Y. 


357 WATER STREET 





to have unusual moisture-, shock- and impact-resistant 
properties; and (3) a specially formulated impregnant 
(Aerolene) said to have excellent electrical character- 
istics. Molded casing is closely fitted to embedded 
section and pigtail leads. Capacitor resists moisture 
penetration without need for additional surface treat- 
ment. No damage is said to result from operation over 
temperature range from subzero to over 212 F. Capaci- 
tors are available in usual ranges of sizes and dimen- 
sions, with standard markings and color coding. Tem- 
perature coefficient of capacitance is said to com- 
parable to wax and oil capacitors. Aerovox Corp., New 


Bedford, Mass. 





HERMETICALLY SEALED MIDGET RELAY 
Hermetically sealed midget relay has been specially 


developed for communications applications where  re- 
sistance to vibration and shock are encountered and 
















fast operation is required. Relay is made with coil 
resistances up to 9500 ohms. Several contact combina- 
tions are available up to and including 4PDT. Pal- 
ladium contacts are standard. Contact rating is speci- 
fied to be 3 amp resistive at 26.5 volts d-c, and 3 amp 
at 115 volts ac. Silver or tungsten contacts are also 
available to meet load requirements. Specifications call 
for shock resistance of relay to be such that no dam- 
age shall occur when subjected to five shocks at 25 g 
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eRsiOW HEATER 


NEN TWIST (0 save you money 


with 4 


Cut costs with this new YALE Rod Type 
Immersion Heating Unit. The YALE 
designed single element construction 
gives the same amount of heat in a given 
space as is achieved with the usual 
double heating unit! 


Furthermore, YALE heat is uniform 
heat. YALE made units result in: 


1. Uniform distribution of the re- 
fractory within the sheath for 
uniform insulation. 


2. Accurately centralized location of 
the resistor—equidistant from the 
sheath throughout its length—for 
uniform heat transfer. 


Prompt shipment on Rod Type Heat- 
ing Units—first of a complete YALE line 
of electric heaters. 


Please use coupon below to receive 
full information on this and other types 
of YALE Electric Heating Units. 





YALE 44 orm Hear 


THE BRIGHT § CTRIC HEATING 
r4 


THE YALE & TOWNE MANUFACTURING COMPANY 
YALE Electric HEATING UNIT SALES 


Room 1033, Chrysler Building, New York 17, New York + Murray Hill 9-6700 


Please send catalog with full information on YALE Electric Rod Type Heating Units. 
Our proposed application is described below: 


i ahitencnereneansinryntiinicatingy inating seiitendamanamtnesnniniteieentiegumemnpntenmitigliiialidsiibhiiiaieipetinggtp 

i itecteetiptinesnneninentiansidamncenllaldhteaieesctinnuiiisainaiiaeihcnaitsineatenmmaanndildiilsisiaiensiiiibies tiie ce iad 
a @ AY L a ohonabe: COMPANY 

Re icinccstintnniseisiirniaererececontienanitnasipasiihmmigeipicatipiiilip aia tetanic lai atest 


ee 


JULY 1948 141 


"| 
i 
i 
1 
! 
i 
i 
1 
| 
i 
f 
i 
! 
l 
l 
i 
i 
! 

~ 





S - 
TTT sien 


eS 


Walker-Turner Flexible Shafting 


By going direct from driving to driven ele- 
ment—around grouped assemblies or inter- 
ferences—flexible shafting is the shortest 
distance to compact design. 

With minimum backlash, friction, or 
power loss, flexible shafting furnishes— 
without costly gears, cams, universals, 
belts, or linkages—strong, sensitive, 
trouble-free connections. 

Flexible shafting is adaptable to all 
types of machines or equipment without 
expensive modifications. It can be attached 
to the drive elements or controls in any 
one of three simple ways: (1) with end 
fittings (2) by formed connections (3) by 
set screw or collet. 

For a comprehensive data book contain- 
ing design information on Flexible Shaft- 
ing, Flexible Casing and Tubing, and 
Flexible Shaft Machines write to Walker- 
Turner Company, Inc., Plainfield, N. J. 


Walker-Turner’s applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
flexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and money. 
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FLEXIBLE SHAFTING 
FLEXIBLE CASING AND TUBING 
FLEXIBLE SHAFT MACHINES 


FLEXIBLE 
SHAFTING 


in each direction along the three principal axes. Con- 
tinuous normal operation is specified at 26.5 volts, 
+2.5 volts. Temperature range for continuous normal 
operation is —55 to +-75 C. Overall dimensions: 1.550 
x 1.330 x 2-1/16 high (excluding mounting studs). 
Price Electric Corp., Frederick, Md. 


BUILT-IN LIQUID LEVEL CONTROL 


Compact electronic liquid level control (Model FE 
Faratron) has been especially designed for built-in use 
with original equipment. No floats or moving parts 


used. Standard design is based on the principle of 
variations in the volume of emissions in a standard high- 
current amplifying electron tube. When the liquid con- 
tents make or break contact with a metal electrode the 
volume of flow of electrons is changed, thus causing a 
magnetic relay to open or close the load circuit for the 
required control functions. Electrode current is only 
15 microamp; input is less than % volt. 

Two types are available: For one-level operation; 
either high or low; and for two-level use, both high 
and low. Unit comes uncased, exclusive of electrodes, 
solenoids, magnetic valves, etc., and measures 4/2 x 
4%4 x 3% in. Lumenite Electronic Co., 407 S. Dear- 
born St., Chicago 5. 


ROTARY-TYPE SOLENOID 


Rotary-type solenoid (designated Ledex) featuring in 
creased power is now available in two additional models: 
(1) The #7 (2% in diam; weight under 2% |b) with 


a starting torque of 25 lb-in. with a 45-deg rotary stroke. 
(2) The #8 (3% in. diam; weight about 4 lb) with 
a starting torque of 50 lb-in, with a rotary stroke of 
45 deg. 

Design features rugged construction and compact: 
ness for maximum magnetic efficiency. Available for 
operation from 6 to 550 volts d-c. Rectifiers are sup- 
plied for solenoid operation on a-c operation. Dust- 
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The right material for your job 
... Fight at your fingertips! 


One of the surest ways to reduce 
unit costs on any job is to be right 
the first time when selecting ma- 
terials. Continental-Diamond’s 
complete line of high strength 
electrical insulating materials 
makes proper product engineer- 
ing easy. 

There are trained C-D techni- 
cians on hand at all times to give 
you personal help in getting bet- 
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ter, lower-cost applications. To be 
sure of being right the first time 
in the selection of materials, call 
your nearest C-D office whenever 
the need arises. 


C-D HIGH-STRENGTH PLASTICS 


DIAMOND FIBRE—Vulcanized Fibre. 
VULCOID—Resin Impregnated Fibre. 
DILECTO—Laminated Thermosetting Plastic. 
CELORON—Molded High-Strength Plastic. 
MICABOND—Bonded Mica Splittings. 


DE-4-48 


BRANCH OFFICES: NEW YORK 17 e¢ CLEVELAND 14 e¢ CHICAGO 11 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 « 


SPARTANBURG, S.C. ¢ SALES OFFICES IN PRINCIPAL CITIES 
IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 


| ° 
f POLLO LOL | OA FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 13 « DELAWARI 
Ce 
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Stainless steel hinge spring for evaporator 
door in refrigerator (a typical Reliable Spring 
app ication) 


Have You a Production 
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Springs are the muscles of mechanisms, and 
must respond adequately and indefinitely to 
the demands made on them. Modern standards 
of operation and service rule out any patience 
with spring failure or lethargy. Mechanical 
springs are such a controlling factor in the performance of 
products having operating parts—it’s no wonder most manu- 
facturers are scrutinizing them more closely. 





If you have a spring problem that isn’t licked, call on 
Reliable engineers to contribute their thinking. We have 
worked out so many such problems—in which the spring 
has been fitted perfectly to the purpose, the component 
parts, and the cost limitations—that we should be able to 
take the question mark out of your spring difficulties, too. 
Such intensive study always pays out—for when all details 
of design, material, and processing are perfected—then, if 
it’s a Reliable-made spring, you are assured of an econom- 
ical, dependable, long-life spring. 


Reliable does a precision job of designing and producing all types 
of compression, extension, torsion, and flat coil springs, also wire 
jorms and spring stampings. We are used to handling intricate 
shapes and designs. We keep a large stock of multi-purpose tools 
and dies, often adapting them to new jobs without tool expense. 
Write for bulletin “Specifying for Economy in Springs.” 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Road Cleveland 9, Ohio 
Representatives in Principal Cities 


NEL TN 


YOU CAN RELY ON 


Keliable Springs 








proof covers and other accessories are available, as well 
as special modifications on customs-engineered basis. G. 


H. Leland, Inc., 123 Webster St., Dayton 2, Ohio. 


.WIDE-RANGE INVERTERS 


Line of d-c/a-c inverters provides some 33 different 
types for application with a-c equipment such as small 
motors, television sets, appliances, and radio receivers 





~ee 


that may be called upon to operate on d-c input. Avail- 
able units operate from d-c input voltages from 6 to 
220 volts and deliver an output of 110 volts, 60 cycles 
at capacities from 75 to 500 watts. An automatic switch- 
ing unit is also available as an auxiliary for inverters 
operating at 32 and 110 volts d-c input, thus permit- 
ting automatic start and stop as load is turned on or 


off. American Television & Radio Co., St. Paul 1, Minn. 


HERMETICALLY SEALED RESONANT RELAYS 


Manufacturers’ line of vibrating-reed type resonant 
relays is now enlarged with a hermetically sealed type 





as illustrated. Small amount of energy received by relay 
at its resonant frequency causes the contacts to vibrate. 
These in turn, are connected in series between the 
power supply and the circuit to be controlled. The 
new relay has been designed for use in low level cir- 
cuits where any change in leakage resistance is par- 
ticularly important. Compactness (dimensions are % x 
2% in.) is another feature. Stevens-Arnold Inc., 22 
Elkins St., South Boston 27, Mass. 


GENERAL-PURPOSE TIME SWITCH 


General-purpose time switch is 
adaptable for wide range of ap- 
plications including motor and 
valve controls, oil burners, water 
heaters, refrigeration equipment, 
etc. Featured are a dust-tight en- 
closed gear case with graphite oil 
lubrication, and a cam snap-action 
switch with phosphor-bronze 
blades and heavy silver contacts. 
Slow speed, self-starting, com- 
pletely enclosed, heavy-duty Syn 
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PLASTICS was selected by the York Corpo- 
ration for the grills on this Yorkaire Room 
Conditioner. For this service, a grill must 


resist greater than usual humidity and tem- 
perature change... must retain its clean, crisp 
lines and new-looking gloss. Tests proved that 
the right plastic would meet all of the 


requirements for this particular application. 
Aico engineers carefully consider operating 
conditions when recommending the material 


' to be used in a product. They will gladly work 


with you to make your product put on a better 
front in today’s market...to help you. gain 
your full share of prestige and profits. 


@ Polystyrene is used for this grill because of its ample core pins. Stud (C) and lugs (D) hold the grill in alignment. 
flexual strength . . its thermal and moisture resistance beyond Aico has successfully applied plastics to a great variety of 
the demands of this air-conditioning unit. Its excellent products. A Portfolio showing 28 actual applications with 
molding qualities insure a high rate of production from a constructive comments to help guide you in designing for 
single cavity injection mold. The material is inert to the Plastics is yours for the asking. Write for it today. 

metal insert (A) which is molded in for rapid assembly. AMERICAN INSULATOR CORPORATION 
Clever mold design forms the louvres (B) without removable New Freedom, Pennsylvania 


PRECISION 
MOLDING 
for over 32 years 


MANY THINGS ARE BETTER BECAUSE OF PLASTICS 
JULY 1948 145 
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This improved, 5 hp. reversing 
controller is built for single or 
polyphase operation where a 
great amount of switching service is required. Used 
on many types of machinery and equipment, Furnas 
controllers are popular for sturdiness, low mainte- 
nance and dependability . . . If you have a motor 
control problem in the 1 to 10 hp. range, one of our 
many types of switches may be the answer. Write 
for bulletin 4601 describing the above controller or 
our catalog 48, both sent free on request. Furnas 
Electric Company, 1024 McKee St., Batavia, Illinois. 


FURNAS J5 REVERSING CON- 
TROLLER 5 hp. 550v AC max. 
Easily adjusted to momentary 
contact action when desired. 
Hard-rolled, copper contacts are 
quickly renewable; large diameter arc 
shields prevent flashover. Levers avail- 
able for shipper-rod or rope operation 
are interchangeable with handle. Other 
features are described in bulletin 4601. 








‘FURNAS 
SSIS LIIO 
MOTOR CONTROLS 
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chron motor is used. Large terminals with #10 binder 
head screws facilitate wiring. Two or four timing trip- 
pers are available (two trippers are standard). Standard 
NEMA type case is provided, featuring appearance 
styling. Hand trip-knob permits manual operation with- 
out interference with set sequence. Dimensions: 7 x 
4% x 3% in. Weight, 4 lb. Ratings of standard models, 
115 and 230 volts, 60 cycles. Available in SPST and 
DPST models. Aitken-Reed Inc., Manitowoc, Wis. 


SURFACE-TYPE INDICATING LIGHT 


Surface-type indicating-light housing (designated QD) 
consists of a die-cast base with a metal shell held by 
two screws on each side. Standard knockout (% in.) 





on bottom of base provides for incoming wires. Knock- 
out can be placed on one end of base when used with 
surface conduit. Housing is adaptable for use with a 
variety of indicating lampholders and lenses on voltages 
up to 120. Available with or without standard switch- 
plate. Standard units are designed to house one- or 
two-lamp units; one or two toggle-switches; or a com- 
bination of lamp-unit and a toggle-switch. H. R. Kirk- 
land Co., Morristown, N. J. 


HIGH-VOLTAGE TUBULAR OIL CAPACITORS 

Metal-cased tubular oil capacitors (Type 89) are now 
announced with increased d-c working voltage ratings 
to meet requirements in television, oscillographs and 





other applications in electronic apparatus. Other suit 
able applications include high voltage amplifiers, inter- 
ference eliminators for motors and generators, and test 
equipment. Previous maximum voltage rating of 3500 
volts has been upped to 6000 volts. Capacitance values 
up to 0.1 mf are specified for voltages up 5000 and 
0.05 mf at 6000 volts. To meet these higher working 
voltages, special insulating bushings are incorporated to 
provide the required creepage distance without increas- 
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Extruded (‘US NIQ8 offers you 


TRADE MARK REGISTERED U.S. PATENT OFFICE 


ee nat ad DELIVERY, PRODUCTION SAVINGS 


Alsimag can be extruded to almost any desired cross- 
section. It can then be machined to incorporate addi- 
tional features before firing. This combination of extru- 
sion and machining often permits unusually economical 
production of components which appear highly complex. 
In many instances these components can be designed to 
perform several functions. The result is simplified assem- 


ee , EA Se 


bly for you. The single Alsimag component can become 
virtually a sub-assembly and the focal point of your as- 
sembly operation. Alsimag's uniformity of dimensions and 
of physical characteristics form an ideal base on which to 
build a quality product with speed and economy. Our 
engineers will be glad to offer cost saving suggestions if 
you will submit details of your design and requirements. 


C E.R A M t @€:A OO 8.3 1 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


SALES OFFICES ; ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 ¢ CAMBRIDGE, MASS., 38-B Brattle St., Tel: Kirkland 4498 © PHILADELPHIA, PENNA. 1649 N. Broad St., Tel: Stevenson 4-2823 
MEWARK, N. J., 671 Broad St., Tel: Mitchell 2-8159 © CHICAGO, 9 S. Clinton St., Tel: Central 1721 © SAN FRANCISCO, 163 2nd. St., Tel: Douglas 2464 © LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 




































AS Circuit 


Transformers, 


The most economical way of 
providing low voltage circuits 
for the lighting and operating 
of machine tools is to run a 
branch line from the power line, 
using a transformer to step 
down the voltage. 


Dongan Transformers are being 
used for this purpose in indus- 
trial plants throughout the na- 
tion, reducing installation time 
and also conserving critical 
materials. 

> 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


Bolts ¢ Nuts @ Screws 
and Rivets 


have built an enviable reputa- 
tion and plant, established on 
the Quality and Dependability 
found in all Clark Bros. Prod- 





MILLDALE, CONN. 














ing casing diameter or increasing length. (Bushing can 
be seen in the capacitor at the left in the illustration.) 
Oil-filled corrosion-proof metal case encloses the oil- 
impregnated paper section and the entire unit is her- 
metically sealed. Aerovox Corp., New Bedford, Mass. 


MOTOR-STARTING RELAY 


Phenolic-housed, totally enclosed motor-starting switch 
telay of the series or current type, features opposing 
beryllium-copper leaf spring independently adjusted for 
pick-up and drop-out to provide dependable operation 
over a range of 90 to 130 volts. Balanced armature 
permits operation in any position. Screw or solder ter- 
minals are available. Approximate dimensions: 1% x 
1-15/16 x 5/16 in. R-B-M Division of Essex Wire 
Corp., Logansport, Ind. 


INDENTING PRESS FOR WIRE CONNECTORS 


Portable pneumatic-type press (designated Polypress 
Y8NA) for indenting smaller sizes of Hylug and Hy- 





link wire and cable connectors features light weight 
(1% Ib.) through use of aluminum alloys. Removable 
dies accommodate conductors from #8 to #22 AWG. 
Indenting force is about 2000 psi from air pressure of 
80 to 100 psi. 

As safety feature, the jaws of the press remain nor? 
mally closed to hold connector-and-cable assembly in 
place until opened by thumb pressure on jaw depres- 
sor device. Long hand-trigger allows use of tool in any 
position. Burndy Engineering Co., Inc., 107 Bruckner 
Blvd., New York 54. 


COIL-WINDING MACHINE 
High-speed turret-type winding machine for single 





ro 


field coils for small motors or generators with salient 
poles is operated as follows: 

Operator removes coils from the wining form at the 
unloading station of turret, using a suitable flat spring 
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MORE THAN 50 GRADES OF G-E TEXTOLITE 


G-E Textolite grade No. 
11514 is constructed of 
glass fabric bonded with 
a G-E silicone resin. This 
grade will withstand pro- 
longed exposure to tem- 
peratures as high as 
250°C and has a low 
dielectric loss factor. 


TEXTOLITE LAMINATED IS SUPPLIED 
IN FIVE FORMS 


If you are looking for an excellent high-temperature in- 
sulation, G-E Textolite grade 11514 is your answer. But there 
are other grades of Textolite, too... over fifty in fact, and 
EACH grade has an INDIVIDUAL COMBINATION of prop- 


SHEETS, TUBES, AND RODS 
—These standard shapes 
are available in thousands 
of sizes. Up-to-date manu- 
facturing methods facilitate 
quick deliveries. 


erties. None is exactly alike. 

It is this wide selection of materials that really can help 
you. You can choose a grade which has exactly the right 
oe to accurately fill your particular requirements. A 


tter product, produced at less cost, is often the result. 


Investigate the varied grades of Textolite and the five 
forms in which it is produced. You'll profit. Plastics Division 
dern fabricati ; : : ? 
seahaninaoaaiaae? oo Chemical Department, General Electric Company, Pittsfield, 
tolite laminated plastics Mass. 
parts to your own specifi- 
cations. 


FABRICATED PARTS—G.E. 


GET THE COMPLETE STORY! properties, fabricating instruc- 
tions and detailed information 
Send for the new bulletin G-E about the five forms of Texto- 
TEXTOLITE LAMINATED lite. Fill in and mail the coupon 
PLASTICS which lists grades, below for your free copy. 


MOLDED-LAMINATED 
PARTS—Textolite is custom 
molded directly to shape. 
Molded laminated products 
PLASTICS DIVISION, CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY (BC-7) 
LOW-PRESSURE MOLDED ONE PLASTICS AVE., PITTSFIELD, MASS. 
PARTS — Extremely large 
and irregular Textolite 
shapes are custom molded A : 
by the low-pressure lami- met . i 
nating process. nee ’ 


Please send me the new G-E Textolite laminated plastics bulletin. 


t 
l 
POST-FORMEDLAMINATES t 
—Sheets of Textolite lami- f 
nated plastics are custom i 
formed into simple shapes t 
i 

i 

i 

a 


by this very inexpensive GENERAL QB ELECTRIC 


method. 
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* ... AND CHACE BIMETAL... 





No. 17. Product of Cooper Oven Thermometer Co. 
Pequabuck, Conn. 


This new ‘Franklin’’ Range Thermometer, 
manufactured by Cooper Oven Thermometer 
Company, illustrates another use of Chace Thermo- 
static Bimetal ingenious in its efficient simplicity. 
The gleaming chromium case conceals a heat 


responsive mechanism which fits into the modern’ 


home-maker’s scheme of cooking by rule—not 
guesswork. Its indication of “settled heats” is 
reliable for the life of the range, a product of 
Yankee ingenuity, careful manufacture and 
selected materials. 


The thermostatic bimetal spiral element rotates 
the shaft to which the indicator is fixed, according 
to oven temperature within a range of 600° and 
this same sound principle is the basis for many 
other Cooper thermometers used in waffle bakers, 
irons, ovens and industrial applications. In this 
and many other heat responsive devices, Chace 
Thermostatic Bimetal is specified as the actuating 
element because of the wide selection of charac- 
teristics available, the excellent facilities and the 
intelligent service for which the Company is 
known. Your own problem in thermostatic bimetal 
design will receive thorough attention from W. M. 
Chace Company's engineering department. 


w. M. CHACE co. 


Manujactiners of Thermostatic Rimetals 


1608 BEARD AVE. «+ DETROIT 9, MICH. 




















clamp. Pressure of control button then brings the next 
station up for unloading. Coil is automatically unlocked 
when approaching the unloading station, and the form 
is automatically locked when leaving this station. Wind- 
ing machine automatically starts when a form is in- 
dexed to the winding station. Manufacturers claim that 
5 to 10 coils per minute may be wound by one operator 
when machine is operated at its maximum efficiency. 


The Globe Tool & Engineering Co., Dayton 3, Ohio. 





Laboratory and Engineering 
Equipment 
HIGH-SENSITIVITY PORTABLE GALVANOMETER 


Portable, self-contained galvanometer encloses all its 
elements in one compact case. Instrument operates from 
any 115-volt, 50- or 60-cycle source. Available sensi- 








tivities are 0.5 microvolt, 0.005 and 0.0005 microamp 
per mm. Period is about 3 sec. Instrument scale has 
fifty l-mm division in either side of zero. Deflection 
is linear within 1 per cent. In addition to its high 
sensitivity, the instrument provides low sensitivity that 
is useful in initial stage of measurement. If the in- 
strument’s indicating light-spot is swept off the scale 
by a deflection, a secondary spot appears that moves 
only one-tenth as far as the main spot, indicates direc- 
tion of deflection and magnitude of circuit-balancing ad- 
justments. Leeds & Northrup Co., 4911 Stenton Ave., 
Philadelphia 44, Pa. 


R-F OSCILLATOR 
Radio-frequency oscillator (Type 410-A) serves as a 





general-purpose laboratory instrument and as_ signal 
source for r-£ bridges. Instrument comprises an output 
voltmeter, a continuously adjustable output level control 
and an output level switch, and also a stabilized oscil- 
lator, a tuned buffer and a low impedence power am- 
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REULAND 
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ia 


LUBRICATION, 
ALANCE AND OPERATION 


Reuland Motoreducers are sturdily designed units, capable of pro- 
ducing the gruelling day after day type of service demanded on 
many machines. All gears and ball bearings operate in an oil bath, 
assuring positive lubrication. Strong pyramidal base provides 
maximum rigidity. Short lever arm length reduces torsional stress. 

Design Engineers all over the world are cutting costs with 
Reuland Motoreducers and it will PAY YOU to check into these 
versatile drives right away. & 


* PRODUCTION AIDS PALLET LOADER USES 
REULAND MOTOREDUCERS — This world famous machine 
utilizes a total of 5Revland units te actuate its many precision 
operations. Special drives include the use of horizontal 
flange mountings with zero speed switches for reverse torque 
stopping. Motoreducer driving pallet loading ram reverses 
seven times per minute. 

Production Aids Engineers are “sold” on the versatility of 
Reuland Motoreducers and the close cooperation of Reviand 
Engineers. We'd welcome an opportunity to have you throw 
us @ challenge on YOUR drive problems, too. 


Standard 


JULY 1948 


Vow can mount standard Reuland 
Motoreducers, arranged for side-wall or ceiling 
mounting, (with shaft horizontal) without paying a premium for 
special adaptors or lubrication provisions because of the exclu- 
sive Reviand rotatable gear housing. All units are assembled in 
eccordance with your mounting specifications at the factory. 
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CMI aE MAM PRL OS 
money can build or buy! 


ap THE secret is SCINFLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex” dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX \ 
SCINTILLA 


plifier. Frequency range: 100 kc to 10 mc in six bands. 
Output impedance is approximately 50 ohms. Output 
voltmeter has range of 0 to 50 volts. Calibration is 
said to be accurate within +3 per cent of full scale. 
An internal source of 1000-cycle modulation is pro- 
vided for signal identification purposes. Instrument has 
aluminum case. Dimensions: 15% x 7% x 12% in. 
overall depth (including knobs). Technology Instru- 
ment Corp., 1058 Main St., Waltham 54, Mass. 


DRAFTING MACHINE 


Improved engineering drafting machine for standard 
use (trademarked Equipose) features a special mech- 
anism designed to insure alignment at all times on an 


inclined drafting board, even at 20 deg from horizontal. 
Several other improvements for speed and greater ac- 
curacy are said to be included, among them a redesigned 
protractor head assembly. Also announced is an im- 
proved compact detail drafter, combining in one pre- 
cision instrument the T-square, straight edge, protractor, 
scales and triangle. Charles Bruning Co., 4700 W. 
Montrose Ave., Chicago 41. 


SQUARE WAVE GENERATOR 


Square wave generator (Type YGL-1) for research 
laboratory work has a self-contained electronically con- 
trolled power supply and provides six overlapping fre- 


quency ranges, with continuous coverage from 5 to 


125,000 cps. It delivers a rectangular wave output 
voltage with a 25 per cent negative pulse, and a rise 
time for the leading edge of 0.3 microsec. The out- 
put is stable under commercial line voltage fluctuations. 
It may be synchronized, if so desired, to an external 
source. The generator is supplied in a cabinet, and 
also for standard 19-in. relay rack mounting. Weight, 
44 lb. General Electric Co., Specialty Div., Electronics 
Dept., Syracuse, N. Y. 
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|. FLAME-RESISTANT ACETATE, 
ELECTRICAL APPLICATIONS 


Unusual portfolio contains a set of 
original designs by Carl Sundberg, indus- 
trial designer, for the use of flame-resist- 
ant cellulose acetate in such products as 
fan motor housings, vacuum cleaner 
housings, etc. Sample of a molded housing 
for an electric kitchen mixer has been 
mounted to the cover to dramatize an ac- 
tual application. Hercules Powder Co., 
Cellulose Products Dept. 


2. WIRE AND CABLE HANDBOOK 


Ninety-six-page illustrated, tab-indexed 
catalog and handbook (No, 10-F) covers 
some 125 different types of heat- and 
flame-resistant wires, cables and flexible 
cords. Rockbestos Products Corp. 


3. THYRATRON DESIGN DATA 


Design data covering application of 
thyratrons in electronic timers are con- 
tained in four-page Electron Tubes Ap- 
plication Note No. AN-131. Also avail- 
able is Note No. AN-130 which discusses 
design factors in pulse-operated high-volt- 
age power supplies for television receivers. 
Radio Corporation of America 


4. SANITARY-TYPE MOTOR 


Design details covering a sanitary-type 
motor developed for food, dairy and 
beverage-processing equipment are pro- 
vided in a four-page bulletin (No. 711). 
Large cross-sectional view is included. 
The Louis Allis Co. 


5. NICKEL-ALLOY APPLICATIONS 


Design problems indicating the use of 
high-nickel alloys are described in a 36- 
page illustrated booklet titled “66 Prac- 
tical Ideas for Metal Problems in Elec- 
trical Products.” Applications shown deal 
with such specific problems as high tem- 
peratures, corrosion, magnetostriction, vi- 
bration, and others. International Nickel 
Co., Ine. 


6. ELECTRIC HEATING UNITS 


Six-page folder contains illustrations 
and tabulated specification data covering 
five types of immersion heaters, three 
types of straight rod heaters, and also a 
special urn-type heater for such applica- 
tions as coffee urns or steam tables. The 
Yale & Towne Manufacturing Co. 


7. AXIAL AIR GAP MOTOR 


Detailed dimensional and performance 
data on an axial air gap motor introduced 
last year are contained in a 16-page illus- 





trated bulletin (No. 2760). Included are 
tables of frame sizes related to horse- 
power in both the polyphase and single- 


phase designs. 


Features and advantages 


of construction as well as applications are 
illustrated. Fairbanks, Morse & Co. 


8. INDICATING INSTRUMENTS 


Catalog data sheet 4421 covers con- 
struction, characteristics and application 


of a 


temperature-indicating 
for 


designed 
motors, transformers, etc. Data sheet 4422 
describes a special type a-c ammeter with 
mounting bracket for motor-starting serv- 
Roller Smith Div., Realty and In- 
dustrial Corp. 


ice. 


instrument 
overload protection of 


LITERATU RE ... Yours for the Asking 


Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


9. MAGNETIC MOTOR STARTERS 


Twenty-two page catalog (No. 6300) 
describes across-the-line magnetic motor 
starters in Size 0 and Size 1, and con- 
tains assembly drawings and cutaway 
views, specification data, wiring diagrams, 
etc. The Monitor Controller Co. 


10. SELF-LLOCKING NUT 
ASSEMBLY 


Four-page folder describes wrenches 
specifically designed to facilitate the as- 
sembly of Palnut self-locking nuts. The 
manufacturers emphasize that these 
wrenches are made solely for this pur- 
pose and can be used only for their type 
of self-locking nuts. The Palnut Co. 


Clip card on dotted line—fill in and mail. onity those requests will be processed 
that originate with readers of record or their associates to whom issues may have been routed. 
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11. GEAR MOTORS 


he use of color highlights a 16-page 
bulletin describing the construction and 
advantages of gear motors from % to 30 
hp, with standard AGMA speeds of 10 
to 10,000 rpm. Illustrations and cutaway 
views are in natural color, while color is 
also used to advantage in performance 
graphs, diagrams of design details, etc. 
U. S. Electrical Motors, Inc. 


12. VIBRATION ISOLATORS 


Four-page bulletin 300 describes a 
channel-type vibration mount generally 
indicated for fixed machines where dis- 
turbing frequency is above 600 cpm, and 
where continuous shock is not encountered. 
Another four-page bulletin (400) des- 
cribes an industrial-type mount for heavy 
machinery. Lord Manufacturing Co. 


13. MERCURY SWITCHES 


Illustrated 16-page manual details tech- 
nical data and application information on 


some 60 different types of mercury 
switches. Minneapolis-Honeywell Regu- 
lator Co. 

14. INSULATING PAPERS 
Four-page bulletin describes several! 


types of electrical insulating papers. 
Specification and test data are tabulated. 
Cottrell Paper Co. 


ELECTRICAL MANUFACTURING 
THE GAGE PUBLISHING COMPANY :— 


15. PRODUCT LIST 


Pocket-size 20-page bookiet provides 
brief description of manufacturer’s line 
of plastics products and compounds, resin 
and insulating materials, and metal- 
lurgical products. General Electric Co., 
Chemical Dept. 


16. ADJUSTABLE-SPEED 
ELECTRIC DRIVE 


Application data on the V*S all-electric, 
adjustable speed drive for a-c circuits 
are presented in an illustrated eight-page 
bulletin (No. 311). Characteristics of the 
units availabie in 1- to 200-hp ratings are 
tabulated. Reliance Electric & Engineer- 
ing Co, 


17. CONTROLS AND RESISTORS 


Wall chart contains selection data on 
resistors, controls and various resistance 
devices. Type designations, condensed 
specifications, detailed drawings, etc., are 
shown. Clarostat Mfg. Co. 


18. MULTIPLE-TYPE TERMINAL 
BOX 


Sixteen-page catalog (CB48) provides 
detailed description of the Crablok mul- 
tiple-type terminal block, introduced in 
various lengths and in single- or double- 
tier models, and designed to provide an 
increased number of connections in a 


minimum space. Burndy Engineering Co. 
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19. WELDED-STEEL INDUCTION 
MOTOR 


Structural details of welded-steel cou- 
struction squirrel-cage induction motors 
(Fabri-Steel) in sizes of 150 to 1000 hp 
are contained in a four-page bulletin (Pis 
7000-2). Elliott Co. 


20. TRANSFORMERS 


Wide range of transformers, including 
audio and power types, also power packs, 
volt adjusters, television components, and 
related lines are included in a 24-pag: 
illustrated catalog (140-H). Technica! 
data charts are provided. Standard Trans 
former Corp, 


21. CLUTCHES 


['wenty-page application and data book 
(No. 48) illustrates several types of 
clutches based on the “floating disc” con- 
struction and indicated for various con- 
trol applications in machine 
Carlyle Johnson Machine Co. 


tools, etc. 


22. RUST-PROTECTION OF METAL 


Four-page service bulletin gives the 
characteristics and methods of use of a 
special protective oil developed for rust 
protection of metal parts while in pro 
duction, storage, or waiting shipment. 
Oakite Products, Inc. 


23. FLEXIBLE COUPLINGS 


Twenty-four page catalog (C41-48) 
describes a line of flexible couplings and 
includes information on the development 
of couplings, their construction and prin- 
cipies of operation. Product illustrations, 
sectional drawings, torsional deflection 
charts and specification data are provided. 
Morse Chain Co, 


24. SYNTHETICS FOR 
ELECTRONIC USE 


Eight-page catalog describes several 
types of synthetic resins and their use in 
electronic applications. Included 
polystyrene sheets; acrylic tubes, sheets 
and strip; and extruded plastics tubing. 
American Phenolic Corp. 


are 


25. MERCURY-TYPE RELAYS 


Five new catalog sheets provide illus- 
trations and detailed data on several types 
of mercury relays. Included is a quick- 
acting relay (1045) for use with sensi- 
tive thermo-regulators; and a midget-type 


relay (1110) with contacts rated at 30 
amps. The Adams & Westlake Co. 
26. TIMING MOTORS 


Four-page bulletin contains illustra- 
tions, dimensional drawings and _ speci- 
fications of several types of synchronous 
and nonsynchronous motors for instru- 
ment and timing applications. Also avail- 
able is a data sheet covering similar data 
on gear motors. Gleason-Avery, Inc. 


27. INSULATING MATERIALS 


booklet 
list of 


Pocket-size indexed 
contains a convenient 


16-page 
products 


standard electrical insulating materials. 
Insulation Manufacturers Corp. 





AN EYE OPENER 
‘ ON LEAK-TIGHT 
- VIBRATION-PROOF JOINTS 


- 


Low-temperature EASY-FLO and SULFOS brazing 


is a standard method of fabrication in the production and 
installation of refrigerating and air conditioning equipment. It is 
ideal for this work because both EASY-FLO and SIL-FOS con- 
sistently make joints that are not only 100% leak-tight, but also 
so strong and ductile they will take any punishment the parent 
metals themselves can withstand. In the above air conditioning 
unit — similar to those used on the “Train of Tomorrow’’ — 
there are well over 100 EASY-FLO and SIL-FOS brazed joints. 
8 to 10 years experience has proved that EASY-FLO and Sil- 
FOS joints are unaffected by the wear and tear of railway travel. 
You'll find the reasons why in BULLETINS 12-A and 15. Write for 
copies today. 


Pee 


82 FULTON STREET >» NEW YORK 7, N. Y. 
Bridgeport, Conn « Chicago, Ill. + Los Angeles, Cal. « Providence, R. 1. + Toronto, Canada 
Agents in Principal Cities 
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TOUGH JOBS 
ROUGH JOBS 


DURAKOOL steel clad mercury switches are look- 
ing for tough assignments. New design and im- 
proved method of charging with hydrogen gas 
under pressure enables these durable switches to 
do work heretofore thought impossible. Non-break- 
able, non-explosive, non-corrosive, millions of con- 
tacts. Write for technical data and specifications, 


THEY KEEP COOL UNDER PRESSURE 


Bea Ng Ct) 


MERCURY SWITCHES 


DURAKOOL, INC. ¢ ELKHART, INDIANA 


Ceonodian Representative 


Controlite Eng. & Sales, Ltd.. Toronto 5, Ontario 


Are You In Need Of 
Small Size 


High Tension Insulators? 


to your 
specifications 
or 
Special Formulas 
developed 
to 
meet your 
need. 


FRENCHTOWN PORCELAIN CO. 


Sales Office -9 Muirhead Avenue, Trenton a cs, 
Factory — Frenchtown, N. J. 


















Torque and Speed Regulation 
with the Elecronic Amplidyne 
(Continued from page 89) 





lating motor current, torque, and thus tension in this 
type of winder. Motor-armature voltage is applied to 
the amplifier limit circuits to provide a speed limit. 

Although such a drive would be designed to hold 
either constant tension or speed, but not both, it is of 
interest that the only change in connections necessary to 
provide constant winding speed is the repositioning of 
three jumpers on the front of the amplifier panel. 

The sketch of Fig. 12 shows a drive requiring only a 
small amount of power for which the motor armature 


ELECTRONIC AMPLIFIER 


- Reference-~ 
voltage 








Fig. 13—A typical circuit showing the use of the elec- 
tronic amplidyne with a standard scanning head as a 
simple photoelectric side register control. 


may be supplied directly from the amplidyne. The 
schematic diagram shows the connection that would be 
used to operate a larger motor. The amplidyne supplies 
a generator field and the generator, in turn, furnishes 
power for the motor. Such a system is very feasible 
with the electronic amplidyne. However, the addition 
of the generator has added one more dominant time- 
constant to the regulating system, and it is probable 
that if this time-constant is appreciable, additional stabil- 
izing circuits will be required. Provision is made on the 
amplifier for the introduction of additional stabilizing 
voltages. 

The use of the electronic amplidyne as a simple pho- 
toelectric side register control is shown by Fig. 13. A 
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Accurate Turns 


FOR ACCURATE TUNING 
at 1400 per day per operator 


The perfect coil accuracy required for perfect radio 
reception is obtained by RCA Victor Division, Radio 
Corporation of America using No. 84 Universal Coil 
Winding Machines. The coils have two sections, 


he ee 
ACCURATELY... 


JEESONA 
ed 


each containing 855 turns of No. 38 single silk and 
enameled wire; one operator running two machines 
produces 700 pairs of coils in an 8-hour day. 


Highest possible accuracy in controlling wire turns 
at high speed results from such Universal feetures as: 


@ Quickly-adjustable “gainer” mechanism accurately 
places wire turns (spaced or close-wound). 


e Calibrated “‘strap-type” tensions facilitate handling 
of even the finest wires. 


e@ Counter-control provides instant automatic stop upon 
completion of coil. 


@ No. 84 Machines are offered in models to wind 1, 2, 3 
or 4 cross-wound coils at once. Send for Bulletin 84. 


Universal Winding Company, P. O. Box 1605, 
Providence 1, Rhode Island. 
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INDUSTRIAL SOCKETS 


The advanced design of these sockets and 
the well known high integrity of Amphenol 
materials and production can save you thou- 
sands of dollars in “down-time.” Another 
economy is the speed and simplicity of instal- 
lation wiring. And these Amphenol sockets 
are safe—they guard highly trained workers 
and valuable tubes, so don’t rely on make- 
shift equipment! 


Included in the wide Amphenol industrial 
tube socket line is the Super Jumbo 4 pin 
socket for top or bottom mounting. The 
exclusive Cloverleaf contacts provide four full 
lines of contact with tube pins to carry heavy 
current loads. Outstanding in performance 
they are equally attractive in appearance— 
quality on all counts! 


So insist on Amphenol when you buy. Write 
today for complete and well illustrated speci- 
fications. 


AMERICAN PHENOLIC CORPORATION 
1830 South 54th Avenue, Chicago 50, Illinois 


COAXIAL CABLES AND CONNECTORS + INDUSTRIAL CONNECTORS, FITTINGS AND 
CONDUIT + ANTENNAS © RADIO COMPONENTS + PLASTICS FOR ELECTRONICS 
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standard photoelectric scanning head which consists of a 
phototube, a lens and a light source is used to indicate 
the position of the moving paper or web. The light 
source throws a spot of light on the paper which is re- 
flected to the phototube. The paper is adjusted so that 
the light falls partially on the paper and is reflected, and 
partially on the dull surface of the roller and is not so 
well reflected. Thus movement of the paper in one di- 
rection will increase the reflected light, and in the other 
direction will decrease the reflected light. Since the 
voltage drop across the phototube varies with the amount 
of light it receives, the input voltage to the amplifier in- 
creases with one polarity if the paper is displaced to the 
right, and with the opposite polarity if the paper is dis- 
placed to the left.. This voltage operates through the 
electronic amplidyne to cause rotation of the motor in 
the proper direction to cause the paper to return to its 
original position. Such a system would be used to main- 
tain a web of paper in the correct lateral position to ds 
sure a smooth roll as it is wound. 

In an application of this type extremely fast response 
by the motor may be required. Due to its design the 
amplidyne requires a very small amount of excitation 
and can be readily “forced” by the electronic amplifier. 
This results in an extremely fast voltage build-up and 
high rate of motor acceleration. 

These are only a few of the many possible applications 
of this versatile regulating device. Through standardiza- 
tion it has been possible to expend a considerable 
amount of engineering on a single product providing in- 
put circuits flexible enough to provide for its use in al- 
most any type of system, and stabilizing circuits designed 
to stabilize a variety of loads rather than a single load. 

Thus, a few simple adjustments result in precise op- 
eration of the more simple systems, systems in which 
the electronic amplidyne makes up the major part of the 
system, and which regulate speed, voltage, current, 
torque, or other direct functions. As the system becomes 
more complex the electronic amplidyne becomes but a 
component in what must be a co-ordinated system, and 
in such cases therefore a knowledge of at least the fun 
damentals of regulating systems is required for its suc 
cessful application. 


¢ ¢ Sulfur Hexafluoride, 
Gaseous High-Voltage Insulator 


A gaseous insulator which will hold the highest volt 
ages now generated is one of the most promising of 
fluorine research developments worked out by the 
Whitemarsh Research Laboratories of the Pennsylvania 
Salt Manufacturing Co., Widener Bldg,, Philadelphia. 
The gas is sulfur hexafluoride—one of the most stable 
gases yet found. 

Greatest use of sulfur hexafluoride, which is made 
from elemental fluorine, arises from its nearly perfect 
insulating properties for very high voltages. The gas is 
extremely inert—much more stable than air and even 
more inert than nitrogen gas, commonly used as a gis 
eous insulator. 

Sulfur hexafluoride has been used successfully to in 
sulate the high voltages used in x-ray and_nuclea 
physics work. Experiments with sulfur hexafluoride 
have shown that by using this gas as an insulator, th: 
voltage capacity of generators of types used for suc! 


work can be doubled. 





ELECTRICAL MANUFACTURING 










- “Ligh Babs . oth fo ed Alc} be) 8 ee" 





ae 


on ~ na a 7 “ os ” Aade <5 — al tsa at ° i* 
. Ve eae V ARE 
7 PP i ae 
wt = es 3 
"ae va a 

we en 
. eco = ce 
4 


<tr 


Sy 


© *PORU CAH) NGWOD * « aid 


FORD TO SAVE $11,643.98 
PER SPEED NUT -_SPECIFIED! 


omparison of Costs of Present es Festenings and end 


_ 


Ford Purchasing 
Department Estimates Fee 


That Every SPEED NUT | 
Used On 1949 Model 

Saves $11,643.98 Per | = 
Million Cars Produced | __ 


SX eee eee 
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SPEED NUTS* are playing an important part in 
the production of the 1949 Ford. They are 
effecting substantial savings and speeding up 
hundreds of assembly operations. Every one of 
the over 200 SPEED NUTS specified for the 
1949 models was selected because it could do 
the job better ; ; ; and save money, too. 


SPEED NUTS have produced similar savings for 


thousands of manufacturers in the automotive, 
aircraft, appliance and other industries. Interested 
in reducing your assembly costs? Let Tinnerman 
engineers make a thorough Fastening Analysis 
of your products. Write today for detailed 
information. TINNERMAN PRODUCTS, INC, 


2038 Fulton Road, Cleveland 13, Ohio. 
In England: Simmonds 


+ In France: Aerocessoires Simmonds, S.A., Paris 


In Canada: Dominion Fasteners Limited, Hamilton «+ 
Aerocessories, Ltd., Treforest 


TINNERMAN 


FASTEST THING IN FASTENINGS 
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Shows How to 
Save Money on 


NAME PLATES 


Write now for your copy 
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Over 4500 shapes aud sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 
make use of it write us now for a copy of 
“Designs for Name plates”... Ecoa quality 
is enduring. Your request for a quotation is 
solicited — you will receive a prompt reply. 


ETCHING COMPANY OF AMERICA 


1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT. E-7 


Metal Nome Plates, etehed or lithographed * Plastic Name 

Plates, Dials and Panels, lithographed or screened * Etched 

Metal Scales, Clock Dials, Instrument Panels, Art Novelties, 

Advertising Specialities ¢ Etched Metal Panels for elevators 
and architectural uses. 
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How to Choose the Best Alloy 
for Your Die Castings 
(Continued from page 107) 





sections. Ultimate yield strength is the highest for 
standard aluminum die casting alloys and SG2 has high 
ductility. 

Of the aluminum alloys, SC6, SG2 and S9 prob 
ably have widest use for die casting, but the other 
standard alloys listed in Table II are not without util 
ity. Certain alloys not listed in Table II are sometimes 
die cast for special purposes. Among these is one con- 
taining about 10 per cent copper, 4 or 5 per cent silicon, 





All six of these zinc-alloy die castings are employed in 

the latest version of the General Electric motor-driven 

garbage-disposal unit. Good resistance to corrosion and 

erosion are cited as among reasons for choosing zinc 
die castings for this application. 


0.2 to 0.3 per cent magnesium and about | per cent 
iron. This alloy has gained considerable use in sole- 
plates for electric flatirons because it affords maximum 
hardness (about 110 to 120 Bhn) and rigidity. This 
alloy is ranked as somewhat hard to die cast but, as 
soleplates are simple castings, they are produced in this 
alloy, even with enclosed tubular heater elements cast 
in place, on a fairly large volume basis. Casting is 
more rapid than in permanent mold work and _polish- 
ing is readily done. 


Magnesium Alloy Selection and Application 


Magnesium die castings have not been widely used 
in electrical equipment except during the war in air- 
craft electrical components (as in parts for motors, gen- 
erators and instruments) or for portable equipment de- 
manding minimum weight. 

Magnesium alloys are about one-third lighter than 
aluminum alloys. Their only other outstanding ad- 
vantage for common applications is ease of machining 
and this sometimes is of much importance. In some 
textile applications, such as bobbins, where contact with 
delicate filaments occurs, magnesium has been favored 
over aluminum because it can be cast with a very 
smooth finish and contact with filaments does not <is- 
color them. 

Unfortunately, magnesium alloys (Table III) hive 
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THERMO PLASTIC TUBING 


REL 16-A is the new heat-resistant 
TURBO Thermo-plastic Tubing that 
provides an economical and depend- 
able solution to most electric insulat- 
ing problems involving high tem- 
perature. Approved by the Under- 
writers’ Laboratories for continuous 
operation at 105° Centigrade, REL 
16-A safely withstands even higher 
temperatures intermittently, without 
deterioration of mechanical or elec- 
trical characteristics. In addition to 
complete stability under high heat, 
REL 16-A tubing provides perma- 
nent flexibility—maintained under 


severe temperature conditions, high 
dielectric strength , negligible mois- 
ture absorption (less than 1%). 
Typical applications in which this 
tubing offers important advantages 
over ordinary tubing include the in- 
sulation of coils and wiring where 
baking, potting or soldering is re- 
quired; equipment with high ther- 
mal rise; enclosed units such as 
motors, generators, transformers, 
etc. Write today for complete lab- 
oratory test results, including UL 
reports, on TURBO REL 16-A. 
Samples on request. 


Re eae 


276 4th Ave., New York 10,N.Y.—325 W. Huron St., Chicago 10, Ill. 


Wanugacturers of TURBO FLEXIBLE VARNISHED SLEEVING, FIBROUS GLASS TUBING, PLASTIC INSULATED 
WIRE, MICA AND MICA PRODUCTS, VARNISHED CAMBRICS, INSULATING PAPER and TAPES, WIRE MARKERS 
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proved rather hard to die cast and rejects often run 


NATIONAL high, partly because fine cracks often occur. Melting 


losses are also rather high. Some castings have been 


MOLDED PRODUCTS, INC. produced at the same cost per piece as for aluminum 
ST. MARYS, PA. but cost per casting tends to be higher, even though 


‘ 


Seven die castings in zinc alloy make up this %4-hp, 
motor-driven diaphragm air-compressor produced by 


SELF LUBRICATING BEARINGS Va tee Gnced anaetedaes. 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 





Magnesium die castings are employed for the two halves 
of the housing for this hearing aid because they are 
light in weight and much stronger than if molded from 
plastics. The case also has a shielding effect desirable 


in receiver-amplifier units. 


metal costs per cubic inch are quite low. Magnesium 
castings are subject to surface corrosion, especially in 
moist atmospheres and nearly always require pickling. 
An organic finish is often applied but plating, as a 
commercial process, is not common. 
4 Dowmetal R (ASTM AZ91) is most commonly 
- KE used. LEclipsaloy 130, a newer development, has much 
cememaraane higher ductility and impact strength but some consider 


casting more difficult in this alloy. 
Copper Alloy Selection and Application 


Die-casting alloys based on copper, Table IV, al 
though ranking highest in strength, are also highest in 
cost, as a rule (except for the little-used tin alloys), 
largely because die costs run high, die life is compara 
tively short, and metal cost per casting is higher than 
for zinc, aluminum and magnesium. Yellow brass 


HEXACON ELECTRIC CO. (class A) with silicon 0.25 per cent maximum is prob 
Poor vat ably most often chosen, largely because its lead content 





makes for ease in machining, but the class B type, con 
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Trained hands expect a pipe organ to re- 
spond immediately to any demand — 
from complete silence to a powerful 
crescendo. To meet these demands, hun- 
dreds of magnets and solenoids must 
have controlled d-c voltage on tap at all 
times. 

In a growing number of installations, 
General Electric selenium rectifiers — 
specially designed and built for pipe 
organs — are supplying the smooth, con- 
stant voltage this application calls for. 
Over the full load range, these rectifier 
units give instant response — operate 
silently — at low cost. 

*Trade-mark Reg. U. S. Pat. Off. 


GENERAL @ ELECTRIC 
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Tell G.E. your problem of d-c supply 
When you strike an unusual rectification 
problem — or even when the routine 
problem of deciding which type of recti- 
fier is best for your purpose — call on 
General Electric for an answer. Because 
General Electric makes all three — sele- 
nium, copper oxide, and Tungar* — Gen- 
eral Electric engineers can give you an 
impartial solution. Because G-E engi- 
neers know rectifiers — from the postage- 
stamp size to ten-ton monsters — they 
can give you the kind of practical solu- 
tion you want. For information, write to 
A8- 722, General Electric Company, 
Bridgeport 2, Connecticut. 








To say that repeated erasures and redrawings on 
tracing cloth leave absolutely no semblance or trace 
of feathers to snare the unwary pen is — well, that is 
a bit too strong a statement. This applies to all tracing 
cloth. 


But we do say this, without fear of contradiction — 
repeated erasures and redrawings made on Holliston 
MICRO-WEAVE Tracing Cloth leave a minimum of 
feathering. 


Exaggeration wins no customers. Modest claims — 
maximum uniform transparency, ready erasability, 
cleaner sharper blueprints, no pin holes or thick 
threads — are made for both MICRO-WEAVE Pencil 
and Ink Tracing Cloths. These qualities 
can easily be verified and proved on 
your own drawing board. Write for gen- 
erous sample. Test and be convinced. 


cro-Meave. 
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ACING CLOTH 


HOLLISTON TRACING 


More than 50 years of leadership and experience in developing special 
purpose cloths for industry. Current Holliston Production includes: 
Tracing Cloths, Coated and Impregnated Fabrics, Insulating Cloth 
Base, Separator Cloths, Map Cloth, Photo Cloth, Reinforcing Fabrics, 
Sign Label and Tag Cloths, Bookbinding Cloths, Shade Cloth. 


With such a background of experience it is little wonder that Holliston 
Tracing Cloth is second to none: Try MICRO-WEAVE. 
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taining 1 per cent silicon, usually is preferred by the 
die caster, partly because its melting point is 75 F 
lower, which is favorable in relation to die life, and 
tensile strength and ductility are higher. If still higher 
silicon is used, as in Doler brasses Nos. 4 and 5, tensile 
strength equal to mild steel results but ductility- de- 
creases, hardness increases and machining becomes 
more difficult, though not excessively so when carbide 
tools are employed. 

Brass die castings have high corrosion- and wear-re- 
sistance but are generally rated as hard to cast (though 
some rate casting as easier than for aluminum). Rela- 
tively few die casters produce castings of copper base. 
Polishing is rated more difficult than for softer alloys 
but plating is readily done. 

Nickel is used in one alloy listed in Table IV. This 
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Both the sole plate and the toe of this Yale “‘Tip-Toe” 
iron are die cast in a special aluminum alloy with high 
hardness and a good polish. Enclosed tubular heating 


elements, foreground, are cast in place. 


alloy has the highest melting point in the group but 
the nickel content provides high corrosion-resistance 
which is usually a primary reason for selecting the 
alloy. 

Electrical applications of copper-base alloys have 
been largely in brush holders for motors and in parts 
for opening and closing circuits, as in breakers, con- 
trollers and the like. Brass die castings are included 
among the components of certain instruments and 
many are used for structural or mechanical parts re- 
quiring higher strength, hardness or wear resistance 
than other alloys afford. 


Lead Alloy Selection 


No. 4 ASTM lead alloy, containing 4 to 6 per cent 
tin and 14 to 16 per cent antimony, is the strongest, 
densest and most ductile of common lead die-casting 
alloys, but its tensile strength is only 13,800 psi. The 
No. 5 ASTM alloy, containing no tin and 9.25 to 9.75 
per cent antimony, is slightly harder but considerably 
less ductile. Electrical uses of lead die castings are few 
but they are found occasionally where a soft metal is 
wanted (as in ferrules for glass-tube fuses) or when, 
as in X-ray equipment, maximum density is needed and 
high strength is not required. 
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Bins Electric Company was on the alert to take ad- 
vantage of the improved performance made possible by 
the new Lord FHP Motor Mount. It is standard equipment 
on resilient base models of “% and % hp. capacitor motors. 


No bolts, nuts, straps or special tools are required to 
install this mount. Since it is readily clipped into place, 
assembly lines move faster, and production costs are re- 
duced. The mount fits N.E.M.A. standard bases.* It pro- 
vides excellent torsional vibration isolation and in addition 
has sufficient vertical and horizontal softness to reduce 
vibration in these directions also. At the same time it main- 
tains adequate resistance to belt pull. 


The Lord FHP Motor Mount is neat, compact, effi- 
cient . . . it raises previous standards of performance for 
FHP motors. Write for full details. 


* For details on motor base see N.E. M.A. Publication No. 47- 
121 for Small H. P. Motors—Sect. MG8—Page 753 Dated» 
Oct. 1, 1946. 
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There is no greater aid to the success of your 
finished product than top quality in the product 
itself. And top quality is what you get when 
you use our springs and small parts—the result 
of skilled craftsmanship and the best materials 
available. Our engineers are ready to help you 
put the right spring in the right place. For 
service just call MIchigan 6318. 


No order too large or too small. 


AAA she 


7800 FINNEY AVE. * Micuican 6318 
CLEVELAND 5, 0. 














Adhesives, Too, Are Fasteners 
(Continued from page 99) 





cluding comprehensive discussions in previous issues ot 
this publication. (8) 

Any comprehensive attempt to tabulate the major 
types of commercially produced adhesives on a compara 
tive basis as to properties and suitability to specified ap 
plications would be impractical within the space limita- 
tions of this review. Actually, the value of such a tabu- 
lation to the design engineer is problematic, as the basic 
problem is not to adapt design to the adhesive but rather 
the other way around. “Adhesives,” as one manufacturer 
puts it, “are not lumber or nails to be adapted to the re- 
quirements at hand. They are formulated and selected 
by experts who can determine the particular type needed 
for the individual product application being considered.” 

But somewhat by indirection the infinite variety of 
adhesives and the constantly growing field for their use 
can be pin-pointed by citing in the following section a 
few case-histories of their application in electrical product 
design and also by describing in some detail a few of 
recently developed formulations. 


Some Application Case Histories 


1. In the design on an electrically operated ophthalmic 
exercise instrument, a rotary disk of 0.062-in. half-hard 
aluminum is cemented to the hub by means of a specially 
formulated adhesive instead of using mechanical fasten- 
ers. Not only are screw or rivet blemishes eliminated, 
but an unusually strong bond is achieved. (9) 

2. A solvent-type synthetic rubber adhesive with an 
unusually high bond strength is used to bond felt to 
glass and asbestos to aluminum in the manufacture of 
floodlights. ‘The same adhesive also finds use in bond- 
ing vinyl-type dial windows and to adhere wood to wood 
and wood to cloth in manufacturing radio loudspeakers. 
This adhesive is marked by transparency and solvent re 
sistance and is thus adaptable to special applications. It 
sets to maximum strength in 24 hr. and adhesion is said 
to be unimpaired from —70 F to 250 F. Other uses for 
this type of adhesive are for bonding various porous and 
nonporous materials including cured Buna to metals, 
glass and other impervious surfaces.* 

3. Three adhesives find interesting use in a portable 
combination electric cooler and reflector-type reading 
lamp. A nonvulcanizing, solvent-type, reclaimed rub 
ber adhesive is used to brush the top bowl of the unit 
to adhere a felt backing to the lamp reflector. This 
adhesive was chosen because it is particularly suitable 
where coating of both surfaces is feasible and a long 
bonding range (open drying time) is desirable. A heavy 
coating-type adhesive, normally used for corrosion pro 
tection of sheet metal surfaces, also for sound deaden 
ing and vibration dampening, is sprayed to the unde: 
side of the oversized base that houses the cooling unit 
to specifically provide sound deadening. And finall) 
the edges are sealed with a water-dispersed syntheti: 
rubber-based adhesive. This was selected because it 
bonds rapidly; is highly water resistant when dry; and 
dries to a transparent, light yellow film. 

4. In still another case, a conventional molded rub 


® Adhesives referred to here and in the next two paragraphs are mad 
by the Minnesota Mining and Manufacturing Company. 
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A NEW PARTNER IN CREATING 
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The deep, even color of the blue background . . . the sharp 
contrast of the intense white lines . . . these are features of 
Challenge “Eighty” Blueprint Paper that cannot be shown 
on a printed page. You are invited, therefore, to send for a 
sample of this new K& E Blueprint Paper and see for yourself 
why we believe it to be the greatest improvement in blue- 
print papers in years. 


Challenge “Eighty” papers are made by a 


Rye Ua ele 


Challenge “Eighty” papers are printed and washed in the 
same way and on the same equipment as other blueprint 
papers. They are available in an assortment of speeds to 

meet your requirements. 
For 80 years, K & E instruments and materials have helped 
engineers and draftsmen attain precision and clarity in the 
designs they create. We believe that you will 


welcome this new “partner in creating” that in- 


sures smooth production in the blueprint room 
a wide printing range. Prints made on Chal- i ‘ we 


Drafting, Reproduction 


and uniformly superior prints. 


new process that assures startling legibility over IK > 


lenge “Eighty,” no matter whether from pencil Send for your sample of Challenge “Eighty” 


or ink original, have amazing brilliance and Blueprint Paper today. Write on your office 
letterhead to Keuffel & Esser Co., Hoboken, 


N. J., and please be sure to mention the speed 


Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 


come. you are now using. 


KEUFFEL & ESSER CO. 
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clarity. Every detail shows up. The problem of 


illegible, error-inviting prints has been over- 
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BELLS 


@ FOR ALL 
APPLICATIONS 


Single stroke 
Bells for multiple 
or series circuits. 
Vibrating Bells for op- 
eration in multiple only. 4” 
to 20” sizes, indoor and out- 
door. 
Special tone Signals: musical and 
soft tone Bells, Chimes, Cow 
Gongs, Tapsounders, Buzzers, 
Horns and Whistles. 
Also contactless vibrating and ex- 
plosion-proof Bells. 
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Your product is sound, but what 
about its life-line ... the cord 
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ber gasket between the door and cabinet in a home 
freezer was originally applied with screws. This was 
found to be costly. Re-design replaced this with a 
square strip of sponge rubber attached to the cover of 
the freezer with a specially formulated low-temperature- 
resistant adhesive. Not only is the resultant seal said 
to be more effective, but production costs were cut. 

5. A manufacturer of electronic equipment uses a 
special thermosetting low-power factor adhesive for re- 
placement of nitro-cellulose lacquer. This adhesive‘ is 


; 4000 Emlenton Resin Company 
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SHEAR STRENGTH VS. AGE OF JOINT. 
@-——" EXPERIMENTAL ADHESIVE 


SHEAR STRENGTH —LBS./ SQ. IN 
Yj 


° ’ S 
° i 2 3 4 5 (Ss) (5) 
Time — Days 24 HOURS 3HOURS 
IN (N 


COLD HO BOILING HO 
Fig. 1—Shear strength tests on resorcinol-formaldehyde 
adhesive. Note how strength is retained even after long 
immersion in water. 


a solution of synthetic resins stemming out of an ad- 
hesive developed for bonding aluminum to aluminum 
and to wood in aircraft. The adhesive is interesting in 
that the resin film first exhibits thermoplastic charac- 
teristics at temperatures up to 250 F and at that point 
curing is accomplished in 15 min at 300 to 350 F. 
These characteristics find full use in the design of 
speaker coils where various speaker components such as 
coils are coated and formed and other parts, such as 
dust cap to core and speaker diaphragm to housing are 
joined. 

The thermosetting characteristics of the adhesive are 
exploited in the second phase of the manufacture, i.e. 
the curing or baking of the complete speaker assembly 
in an oven at 300 F for 15 min. All traces of mois 
ture are said to be effectively removed, and the final! 
electrical and physical properties of the film are estab- 
lished. Owing to the resistance to heat developed dur- 
ing the baking, the film no longer resembles typical 
thermoplastic resin films such as acetate, ethyl cellu 
lose, etc. 

Selected Adhesives in Review 


As already stated, there is no intent in this discussion 
to present comparative data on a wide range of pro 
prietary types of adhesives. The following data on a 
few selected adhesives are primarily included to indi 
cate some of the more recent trends in adhesive formu 
lation. Together with the case-history data provided in 
the preceding section, the information may be useful 
in stimulating the design engineer’s thinking in the 
direction of adhesive application. For a comprehensive 
answer to any specific product design problems, it is 
again recommended that the basic problems as summa 
ized in Table I be studied and reference made to ap 





* Adhesive is Bostik EXE-152, developed by the B. B. Chemical Compan 
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Now YOU CAN design a television receiver that thousands in- 
stead of hundreds can afford to buy. You can improve electronic 
performance and make a longer lasting set—all at less cost. 


The answer is simple. Specify Selenium Rectifiers in the mul- 
tiple power supply. 

You eliminate power transformers, rectifiers, tubes and filter 
chokes. You cut the weight of power supply by as much as 90 per 
cént, because a complete Selenium unit weighs less than half a 
pound. Power supply parts can be mounted almost anywhere in 
the set for important space savings, too. 


You get cooler operation for longer life of all components... 
electronic advantage of no interference to the cathode ray tube 
by stray magnetic fields ... new design flexibility. Lighter and 
more compact television receivers are now a reality! 


First manufacturer of Selenium Rectifiers in this country and 
pioneer of their many applications, Federal is first, too, in Sele- 
nium Rectifiers to power television receivers. 


Write today for “Selenium Rectifiers for 
Television Receivers”—a paper that gives full 
information. Write Dept. F916. 


0c VOLTS TO 
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Federal Telephone and Radio Corporation 


——_— SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 


KEEPING FEDERAL YEARS AHEAD... is IT&T’s world-wide 
research and engineering organization, of which the Federal In Conede:—Federal Electric Manufacturing Company, Lid., 1, P.Q. 
Telecommunication Laboratories, Nutley, N. J., is a unit. Export Dieteibutore:~4 eee ard Electric Corp.,.67 st NLY. 


JULY 1948 169 








Western Union’s new Telefax Receiver, the Desk-Fax 
model, is a compact facsimile telegraph sending and 
receiving system for desk use. Accurate timing is 
one of the fundamentals of its ingenious operation 
and the new device is wired for dependable Haydon 
timing. A 31600 series motor is used to drive the 
scanning stylus from left to right by means of a drum 
and cord. The synchronous motor operation permits 
constant speed stylus movement and both sending 
and receiving units run at the same speed. 


Western Union pioneers in communications, Haydon 
in the science of timing . . . developing devices and 
motors which make possible progress in all fields of 
industry. In addition to producing timing motors and 
a wide range of standard timers, Haydon also 
specializes in design engineering and production of 
custom-built timing devices for specific volume ap- 
plications. Wherever timing is important, Haydon is 
ready to assist. 


Wire or write for a Haydon representative to call. 
If it’s time for timing, it’s time for Haydon. An 
Engineering Data Catalog is available. For quick 
reference, see Haydon Catalog, Sweet's File. 


Write 2507 Elm Street, Torrington, Connecticut 
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propriate supply sources (see under Acknowledgments 
at end of the article). 

Resorcino] resin adhesives have been already noted 
briefly. Fig. 1 shows results of shear strength vs. time 
tests on resorcinol-formaldehyde adhesives developed ex- 
perimentally at Westinghouse Research Laboratory by 


Fritz Nagel® and associates. 
Advantages of Resorcinol Resins 


In commenting on these adhesives, Mr. Nagel calls 
attention to this desirable combination of properties: 
High bond strength; excellent moisture resistance and 
durability; and the ability to cure or harden completely 
at room temperature. This last feature, room teinpera- 
ture curing, is of particular interest in the electricai 
held in applications that now employ the hot-setting 
phenol-formaldehyde types. 

The advantages to be gained may be readily observed 
when it is considered that the phenolics require an 
elevated temperature cure. The resorcinol resins can 
eliminate, in many cases, the need for expensive heat- 
ing equipment, together with the attendant extra proc- 
essing operations. In the event that very short curing 
times are desirable, the use of heat will greatly accelerate 
the curing time of this resin. 

The resin may be applied by any of the usual meth 
ods — dipping, brushing, spraying or roller coating. Fig. 
1 shows the rate of development of shear strength when 
curing at 75 F together with the effect of cold and boil- 
ing water on the joint. It will be noted that sheer 
strength even improves slightly after immersion in cold 
and boiling water. Laminated phenolic test specimens 


| were employed. 


At elevated temperatures much faster cures can be 
obtained. For example, at 210 F complete hardening 
can be had in two minutes, while the time required 


| at 260 F is only 15 sec. 


It should be commented that while generally excel- 
lent results are reported with resorcinol adhesives with 
most materials, a qualification is usually made in respect 
to glass and metal where the results are frequently 
poor. Lack of flexibility is also an important defect. 
However, it is hoped that improved formulations may 


| overcome these deficiencies. 


Some interesting test data (Table V) on Resin X-2, 


a furane resin adhesive, discloses. very good shear 


strengths in comparison with other types of adhesives. 
It will be noted that with two exceptions the failure 
was in the phenolic itself, or in surface skin. This par- 
ticular adhesive had been developed for the specific pur- 
pose of bonding thermosetting laminates and _ also 
molded phenolic, urea, and melamine plastics. It has 
a wide range of potential applications especially where 


| the joining of insulating parts—either molded or lam- 


inated —is a design problem. (Use with aluminum, 
steel and rubber is qualified by certain special applica- 
tions techniques. ) 

The high solids content of this adhesive is cited as 
an unusual characteristic. Volatiles are said to be prac- 
tically negligible. This characteristic makes the adhesive 
adaptable for use as filling compound for terminal 
screws and similar applications in electrical equipment. 
Specification data also indicate very good resistance to 





5 The adhesives are now made under Westinghouse license by the Em- 
lenton Resins Company with whom Mr. Nagel is now connected. 
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An A.C. Capacitor that 
snaps in and stays on! 










a a So | 
Has a Strong, Easy- “Mounting Brac 


This Motor Starting Capacitor is particularly suited to assembly 
line operation. The plastic case resists moisture. The plastic end 
cap improves appearance. The mounting bracket is not only 
designed to simplify assembly—but provides an extremely rugged 


mounting at low cost. 









Mallory A. C. Motor Starting Capacitors may also be used with 
your present mounting hardware, size for size with aluminum can 


types, until redesign has been accomplished. 


Buy Mallory Assured Quality At Regular Price Levels 


P - then od al One LL 


For further mechanical and 
electrical data, capacity 
ratings and sizes, ask for 
your copy of Form #746-E 







P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 










That’s our FUNCTION! 


There's not a great problem involved 

to meet specific requirements “on de- 

livery" ... any wire can be manufac- 

tured “to pass." But it's another mat- | 
: ter to meet these same requirements 

year after year under the severe strains and loads 

in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes - wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it's a Hudson 
Wire product. That's what we are paid for! 


Just Fill In Gauges and Mail For Samples and Prices 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 


Enameled Copper 
Enameled Iron 


Ename'ed Alloy 
Enameled Aluminum 





Parallel Multiples 


Silk Covered Litzendraht 
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moisture and to high humidity. 

An adhesive® developed especially for bonding silicone 
rubber has many interesting characteristics. Although it 
is not a high-strength adhesive in the same sense as ad- 
hesives designed for bonding of wood and metal, its 
cured strength is about equal to that of silicone rubber 
itself. It is claimed to be about the only commercially 
available adhesive that will adhere to silicone rubber 
and that will withstand the same extremes of tempera- 
ture as the rubber itself. 

No definite strip shear values are available on this ad- 
hesive because, like synthetic or natural rubber type ad- 
hesives, it has a tendency to flow slowly under stress and 
gives no definite high breaking strength. Owing to its 
relatively low strip shear strength as compared to metal- 
to-metal adhesives, such as the modified phenolic type, 
this adhesive is recommended more for static bonds when 
it is used in conjunction with metals since it will not 
stand extremely high stresses. This limitation is not so 
important in bonding silicone rubber, however, because 
in such cases the strength of the silicone rubber itself is 
the limiting factor and the adhesive will stand about the 
same stresses as will the silicone rubber. 


Adhesive for Silicone Rubber 


The development of an adhesive especially adapted for 
silicone rubber was necessary because of the inherent 
characteristics of the rubber and in order to increase the 
scope of its applications. For instance, although silicone 
rubber gaskets, bushings and washers do not become 
gummy or adhere to themselves or other materials at 
high temperatures, design problems arise where it is de- 
sirable or necessary to make silicone rubber adhere. In 
such instances, non-sticking becomes a drawback. 

Two major deficiencies were found in commercial 
types of adhesives: (1) Silicones show great resistance 
to surface wetting, and although a large variety of com- 
mercial adhesives were tested for use with silicone rub- 
ber, none showed sufficient wetting power to secure ad- 
hesion. (2) Most commercial adhesives were also ruled 
out because they could not stand up under extremes of 
temperature. As one of the outstanding properties of 
silicone rubber is its resistance to an extreme temperature 
range, it is obvious that there would be little value in 
adhesive-bonded silicone rubber assemblies if the adhe- 
sive itself lacked this property. It is reported that as- 
semblies of silicone rubber to silicone rubber bonded with 
No. 12509 have remained completely stable under con- 
tinuous temperatures of 200 C for periods up to three 
months. 

Some of the applications for this adhesive have been 
in joining ends of extruded cured silicone rubber stock 
to form “O” ring gaskets. Previously the rings were made 
by molding the loose ends of uncured stock in the press, 
a process both more costly and less accurate. The adhe- 
sive may be of use for joining silicone rubber to metals 
or glass, for example, as in attaching silicone rubber 
gaskets to oven doors where rivets would not give a sat- 
isfactory seal. In such an application the curing of the 
adhesive can be accomplished by the natural operating 
temperatures of the equipment involved. 

It has also been used in a similar manner for bonding 


 #GE No. 12509, developed by General Electric Co., Chemical Dept. 
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These Bolts are oversize 


...they are CIRCLE 


These Bolts are undersize 


Circle ® Bolts and Nuts... both standard 
and special...are manufactured on the latest 
precision machinery. They are held to close 
tolerances that assure easy installation and 
dependable service. 


BUFFALO BOLT COMPANY 


North Tonawanda, N.Y. 
SALES OFFICES IN PRINCIPAL CITIES 


Export Sales Office: Buffalo International Corp., 
50 Church Street, New York City 


BOLTS 








Answer this question Homer Snes, 
4ind you'll be living on Easy Street! * 


at 





Emcee: “‘How much does it cost, by Air Express 


To ship 10 pounds 1200 miles, no less?” 


Homer: ““Why didn’t you ask me that before? 


All it costs is $3.84! 


“TI use it many times each day— 
It’s the fastest possible way to make hay! 
Easy Street’s already my address, 
Thanks to Scheduled Airline Air Express. 


“‘What’s more you get door-to-door service, too 


—And all at no extra cost to you. 
In these days of price inflation 
Air Express rates are cause for elation!” 


Specify Air Express-Worlds fastest Shipping Service 


eLow rates—special pick-up and delivery in prin- 
cipal U. S. towns and cities at no extra cost. 


e Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 


True case history: Truck and auto parts comprise big 
portion of Air Express shipments. Keep equipment 
rolling! Typical 36-lb. shipment picked up Detroit 
late afternoon, delivered Salt Lake City noon next 
day. 1507 miles, Air Express charge $16.58. Any 
distance similarly inexpensive. Phone local Air 
Express Division, Railway Express Agency, for fast 
shipping action. 







AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE u.s. 








Rates include pick-up and delivery door 
to doer in all principal towns ond cities 








silicone rubber pads to metal plates for use in heat splic- 
ing machines for photographic films and on machines 
for the heat sealing of vinyl plastics bags. 

Still another application is in metal-to-plastics assem- 


_ blies for aircraft radio equipment. Such assemblies must 
| withstand a temperature variation of —70 deg F to 185 
| deg F. The adhesive layer between the metal and plas- 


tics parts tends to compensate for the different coefh- 
cients of expansion of these materials in the wide range 
of temperature variation. Unlike other types of adhe- 
sives, the No. 12509 adhesive is said to lack any ten- 
dency to break down under such fluctuations of tem- 
perature. 
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Experienced buyers 
look at the Pedigree 


buyers of bynes Too 


THE COCKER SPANIEL, American member of a family that traces back to the 
14th century, is still a great favorite with sportsmen. Cockers are said to be 
so named because they were first used in hunting woodcocks. Affectionate and 
merry, they are perfect family pets. 


the forest to the finishing room, is handled by 


FOR ASSURANCE OF Quality 
FOR ASSURANCE OF S@/V/CE 
FOR ASSURANCE OF FA" PIYCE 


OST corrugated containers look alike. But 
the difference shows up in performance. 


The famous Union shield trade-mark is your 
assurance that every step in making the box, from 


UNION Corrugated Containers 


trained personnel in the largest Kraft pulp-to- 
container plant in the world. 


It symbolizes seventy-five years of leadership 
in designing, engineering and producing paper 
packages... plus long experience as one of the na- 
tion’s larger producers of Kraft container board. 


You can rely on Union shield-marked boxes to 
give you quality and service at a fair price—not 
only this year but for years to come! 


ay, 


4 . CIR 
mance 


UNION BAG @& Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7,N. Y. 


Corrugated Container Plants: SAVANNAH, GA. + CHICAGO, ILL. « TRENTON, N. J. + JAMESTOWN, N. C. (Highland Container Co., inc.) 
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New Muscles for Motors 


Ordinary motors refuse to be overworked. If a 
job is too tough, they quit and your machinery 
stands idle until a new motor is installed. Your 
only alternative to frequent motor failure used 
to be the installation of larger motors even 
though it might involve costly redesigning of the 
machine or the whole installation. 


PHOTO COURTESY CARNEGIE-ILLINOIS STEEL CORPORATION 

Silicone insulated motors still in service after 

14 months of exposure to water, steam, high 

ambients and heavy overloads in steel mill 

strip coilers. 
Now, there is an easier and far less expensive 
alternative. You can give your motors much 
greater overload capacity by having them 
rewound with Silicone Insulation. Here's an 
example from the Gary, Indiana plant of 
Carnegie-liilinois Steel Corporation. — Coilers, 
driven by 7 motors, take red-hot steel strip 
from an 80 inch mill and roll it into coils while 
the strip is cooled with water. 


These motors are exposed to water, steam, 
high ambient temperatures and overloads. 
After several failures, the bottom-most motors, 
which carry more than their share of the 12,000 
pound load, were rewound with Dow Corning 
Silicone Insulation. Average life of Class B 
motors in those spots was 2 months. The silicone in- 
sulated motors were still in service after 14 months. 


You can give motors about 10 times the life and 
10 times the wet insulation resistance of Class 
B motors by having them rewound with Silicone 
Insulation according to the specifications given 
in data sheet No. L19-5. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York © Chicago © Cleveland © Los Angeles 
Dallas * Atlanta 
In Canada: Fiberglas Canada, Lid., Toronto 
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terials Manufacturers Association. 

The above classification has been made for the reader’s con- 
venience, but it should be noted that in many instances com- 
panies listed can be classified under more than one heading. 


¢ ¢ Superconducting Metal Filament 
Performs as a Radio Detector 


Electricity and refrigeration are applied together in 
development work on superconducting bolometers at 
the Cryogenic Laboratory, Johns Hopkins University, 
under supervision by Dr. Donald H. Andrews, direc- 
tor. Superconductivity is a phenomenon related to the 
decrease in entropy and molecular and atomic mo- 
tion at temperatures close to absolute zero. A current 
induced in a superconducting copper ring continues to 
circulate for hours. It seems that ohmic resistance 
disappears; evidences of the discontinuous nature of 
energy and of the reality of quanta begin to creep in 
and the experimenter encounters strange conditions 
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& Curve showing the large 
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= 0.1 superconducting tem- 
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| and results not explainable with more familiar laws. 





l‘or example, superconducting metals completely ex- 
clude magnetic fields, something not found anywhere 
else in the physical world. 

Bolometers have been used for nearly fifty years, 
having been first designed for the measurement of 


| radiant heat received from a star. A very tiny con- 


ductor in one arm of a bridge circuit receives the 
radiation and its resistance is thereby changed. Ad- 
justment of the bridge provides means for effecting 
the measurement. Such is the basic principle. 

In the experiments at Johns Hopkins, bolometer 


| elements of columbium nitride, CbN, have been de- 


veloped. This material becomes critically supercon- 
ducting at a higher temperature than other materials 


| and hence provides much greater convenience in use. 


Using the bolometer to pick up and measure radiant 


heat is not new. The Johns Hopkins experimenters 


were surprised, however, to find that radiation from 


| local broadcasting stations was converted into heat in 


the columbium nitride and thus effected resistance 


| changes which were measurable. By connecting to an 
| amplifier and an audio output, radio programs could 


| be received through the impingement of waves di- 
| rectly upon the tiny bolometer. 
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Tough 
FLAMENOL COF 


keep hard-working tools 


on the job! 


When production means so much, manufacturers can’t take a 
chance on tools with cords they can’t trust. They’ve got to select 
equipment with cords that they know are built tough to do 
tough jobs. 


Durable General Electric Flamenol portable cords—built to 
take on-the-job punishment—go a long way toward cutting pro- 
duction losses, by keeping tools in service. Their tough thermo- 
plastic insulation and jacket take lots of flexing and plenty of 
mechanical abuse. The light, flexible jacket is made to resist the 
injurious shop conditions that shorten the life of many portable 
cords. It resists aging, water, acids, alkalies, oils, and sunlight. 


To help keep your product on the job, specify Flamenol cords. 
They’re made for 300- and 600-volt service—also in rip cord form 
for light-duty service. For information, and samples, write to 
Section W5-722, General Electric Company, Bridgeport 2, Conn. 


GENERAL (4 ELECTRIC 
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SMOOTHES OUT WRINKLES OF OLD, 
WORN OUT ORIGINALS! 


You know how constant handling frequently 
makes creases and wrinkles in original 
drawings. Ordinary reproduction methods, 
therefore, often make imperfect, illegible, inaccurate 
copies. Hunter Photo-Copyist eliminates these defects. 


VACUUM SEAL DOES IT. You lay the original 


print, drawing or pencil sketch and sensitized Hunter 
paper on the ground glass. Close cover. Turn on vacuum. 
This effects an absolutely perfect contact between the 
glass, original and cover. Wrinkles and creases are flattened 
out ...and the copies are just about perfect. Often superior 
to the original. 


EVERY HUNTER 
FEATURE GIVES 
BETTER COPIES 
IN LESS 

TIME... 













Hunter gives you complete copying and printing service 
by simple contact-photocopying method any office boy or 
girl can work. Hunter makes papers in weights, textures 
and finishes that will best suit your many uses. Save 


money and plant-wide time . . . call your hep 
Hunter Photo-Copyist representative. Mire 


@ Write today for FREE Hunter 
booklet. See for yourself what 
Hunter Photo-Copyist -will do for 
you. 


HUNTER PHOTO-COPYIST, INC. 


119 Hunter Avenue, Syracuse, N. Y. 








SPI 
Holds Annual Meeting 


(Continued from page 122) 





not to be overly important inasmuch as fabricated 
sections are not usually exposed to abrasive agents. As 
to the price, the acrylics would have to establish them- 
selves on a competitive performance level. 

In another paper, Henry F. Pearson, president of 
Pearson-Berlinghof, Inc., discussed the industrial de- 
signer’s viewpoint of fabricating potentials in the plastics 
field. He mentioned that there was a growing trend on 
the part of larger manufacturers to fabricate their own 
plastics parts and this frequently called for the use of 
consulting industrial designers. Remaining papers dealt 


| largely with rather special production techniques. 


Supply of Thermosetting Materials 


Frank H. Carman, general manager of the Plastics 
Materials Manufacturers Association reported on the 
present position and the future trends in plastics supplies, 
particularly the thermosetting materials. According to 


| Mr. Carman, there is a general improvement in the sup- 


| ply picture. Consumption during 1947 ran to about 


236,000,000 Ib of thermosetting molding powders, as 
against 149,000,000 in 1945. For the first quarter of this 


| year, the consumption had stepped up to an annual rate 





of 264,000,000 Ib. Some difficulties were feared however 
with the supply of basic raw chemicals such as benzel 
and other coal-based materials. A large proportion, 
almost half, of all plastics, require. some coal-based 
chemical in their manufacturer. 

Several industry divisions held individual sessions, 
including those of the compression molders and injection 
molders. John J. Bachner, Chicago Molded Products 


Corporation, presided at the compression molders’ meet- 


| ing which covered various organizational matters. 


The plastics machinery manufacturers group was ad- 


| dressed by Tell Berna, general manager, National Ma- 


chine Tool Builders’ Association, who explained the 
NMTBA procedures on various policies such as govern- 
mental controls, public relations and standardization 
activities. 


Third National Plastics Exposition 
Active plans were made at the SPI business meeting 


regarding the Third National: Plastics Exposition to be 
held at the Grand Central Palace, New York City, Sep- 
tember 27 through October 1 this year, under the 
sponsorship of the society. The exposition is expected to 
exceed in scope and attendance the previous exposition 
held in Chicago last year and in New York in 1946. 
Nelson E. Gage, American Insulator Corporation, New 
Freedom, Pa., is chairman of the exposition committee. 

Election of officers to serve until June 1949 resulted 
in the re-election of the following: Chairman of the 
board, Neil O. Broderson, Rochester Button Co., Roches- 
ter, N. Y.; president, George H. Clark, Formica Insula- 
tion Co., Cincinnati, Ohio; vice-president, Gordon 
Brown, Bakelite Corp., New York, N. Y., and secretary, 
Norman Anderson, General Molded Products Corp., 
Des Plaines, Ill. J. J. B. Fulenwider, Hercules Powder 


Co., Wilmington, Del. is the newly elected treasurer. 
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he wide range of types, kinds and sizes of 


Century motors enables you to specify motors with the right 
characteristics to meet all popular electric power requirements. 


Century builds, among others, a complete line of 3 phase squirrel 
cage motors, Type SC from 1/6 to 400 horsepower. 


@ Type SC motors provide normal starting torque at normal 
starting current. They are suitable for all general purpose 
applications—or about 80% of the jobs. 


Type SCH motors provide high starting torque with low 
starting current. These motors handle hard-to-start loads 
without over-motoring. Typical examples are reciprocat- 
ing compressors and pumps starting under full load 


Type SCT motors combine high starting torque with high 
slip. They are suitable for equipment having high peak 
and high impact loads—such as oil well pumps, punch 
presses. 


Type SCX motors in larger sizes develop low starting 
torque with low starting current for applications that are 
very easy to start and start infrequently—such as large 
centrifugal pumps and fans. 


In addition to these standard variations of the Type SC motors, 

Century offers 

e Type SR, Slip Ring motors with high starting torque, 
adjustable variable speed control. Typical applications 
include cranes, hoists, printing presses, bridge raising 
machinery. 


e Type SY, Synchronous motors for continuous operation 
as a power factor load correction, such as for large 
ventilating fans and electric generators. 


Century builds a wide variety of electric motors, single phase, 
polyphase and direct current, in sizes 1/6 to 400 horsepower. 
They meet the requirements for all popular electric power 
applications. 


They are available for open drip proof, splash proof, totally 
enclosed fan cooled or explosion proof and for horizontal, verti- 
cal or flange mounting. 


They are favorably known throughout the civilized world. 
Specify Century motors for all your electric power requirements. 


CENTURY ELECTRIC COMPANY 
1806 Pine St., St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 








This third rail insulator has a double job ... first, it must 
have the high dielectric strength to withstand heavy current 
charges. Second, it must be sturdy enough to stand up under 
the incessant pounding of passing trains. Add to these the 
inherent qualities of resistance to temperature changes, to 
moisture, to most acids and you have the reason so many 
manufacturers turn to Universal for their insulator needs. An 
experienced Universal engineer will be glad to help with 
your insulator requirements. Get in touch today. 


mae UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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For dextrous execution 
of delicate soldering jobs. 


VULCAN 
Pygmy 


ELECTRIC 
SOLDERING 
TOOLS 


EASY TO USE 
The cool taper- 
ing wood handle 
permits natural 
“writing” grip. 


REACHES TIGHT PLACES 
The 4" diameter screw tip and 
flexible foil aid in getting at 
tight spots. 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 
Makers of a wide variety of Heating Elements 


for assembly into manufacturers’ own products 
and of Heating Specialties that use electricity 
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How Can Component Catalogs 
Be Improved? 
(Continued from page 101) 








so why should not the relay maker come right out and 
say what his product is good for? The $64 question is 
| which way would the user prefer to get his information? 

A catalog description of a limit switch may read, “Good 
for 15 amp non-inductive load or 10 amp inductive load.” 
Even a plain loop of wire is inductive and a circuit has 
|to be especially designed to be non-inductive, so what 
does the catalog mean? What does inductive mean? 
| How much inductance? Is the switch good for varying 
currents, depending on the amount of inductance? If 
so why not say so, giving the relationship in exact 
| amounts. If used in connection with a solenoid, the 
inrush or the “make” current is greater than the holding 
‘or “break” current. For which condition is the current 
|rating given? For any specific set of conditions how 
| many times will the switch function before contact fail- 
ure or before mechanical failure? Instead of saying 
| “good for high speed operation,” why not say how many 
| operations per minute the switch is capable of handling, 
and let high speed mean how quickly can the switch be 
_actuated? For instance, it might be tripped by a rifle 
bullet or a draw bridge, and its limiting actuating speed 
could be given. Speed is not the correct descriptive term 
for numbers of times, but rather for the time of one 
actuation. 





| 


Solenoid Valves Subject to Wear 
| We use solenoid operated valves. They wear out at 
the point of contact of armature and field frame. Silicon 
steel is brittle and is a poor material to stand repeated 
blows. When the armature disintegrates to the point 
where pieces of the steel laminations get loose and lodge 
at the point of contact, the armature is prevented from 
seating properly and the coil burns out. The service 
electrician does not usually know any better than to keep 
on replacing coils. Why not say approximately how 
many times the solenoid can operate before the mechan- 
ical parts should be replaced. If hardened faces are used 
to increase the life, the solenoid is noisy. Relatively how 
noisy is it in decibels? 

In any mechanism there are always some parts that 
are understood to be replaceable items, because they 
wear out before the rest of the mechanism. Tires, bat- 
teries, and spark plugs on an auto are an example. The 
makers of these articles give the customer some idea of 
what to expect in the way of life and he can anticipate 
the coming trouble. Spare parts can be stocked or the 
parts can be replaced before the trouble starts. When 
our customers want a list of spare parts that they should 
stock, if it is one of our parts, we can tell them what will 
wear out and when, but we can not tell them anything 
about the purchased components that are a part of the 
assembly. We can only refer them to the suppliers’ 
catalogs and in them they will often find they can not 
buy the individual part that wears out, or that it is not 
described adequately enough by symbol for ordering. It 
will undoubetedly be described, however, as “Heavy- 
Duty.” The advertising department puts that in to 
build up customer good will and to give the impression 
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ABOVE — Coil of 2500 turns, No. 24 
enameled wire, impregnated with Harvel 
612-C and baked 8 hours, showed perfect 
bonding and curing throughout. Similar 
coil treated in exactly the same manner 
with ordinary clear baking varnish was 
sticky and not hardened. 
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Complete penetration in deep windings 
and perfect bonding throughout 


For Faster Curing 


HARVEL 912-C 


The schedules below — based on 
actual coil curing — will help you 
compute the savings possible using 
Harvel 912-C. Curing time is 
reduced as much as 50%. Cuts 
costs and increases output — with 
existing equipment. 
Harvel 912-C Curing Times in 
Standard Convention Ovens. 

2 to 4 hours at 285 deg. F. 

3 to 5 hours at 260 deg. F. 

4 to 6 hours at 250 deg. F. 
All times infra-red 
equipment. 


lower with 


Authorized distributors in: Baltimore °¢ 
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Bluefield, W. Va. * 
New Hartford, N.Y. * New York * New Orleans * Philadelphia © Pittsburgh ° 


You get the benefit of outstanding physical 
and electrical characteristics from Harvel 
Insulating Varnishes, because Harvel, 
alone, are made from specially processed 
Cashew Nut Shell Liquid.* 

This unique phenol gives Harvel Var- 
nishes their remarkable ability to pene- 
trate and thoroughly impregnate the 
deepest, tightest windings — and upon 
baking, to set completely dry throughout. 
This assures rigid bonding of conductors 
and eliminates centrifugal “throw-out” of 
uncured varnish in rotating windings. 

These major superiorities are backed up 
by other important qualities. Exceptional 
resistance to moisture, acids and alkalies— 
another particular advantage of these 
internal drying varnishes over oxidizing 
types; High Dielectric — average short- 
time dielectric strength, 2100-2300 


Boston * LosAngeles * 


Charlotte 
St. Lovis * 


V.P.M.; Non-Corrosive — does not create 
verdigris in copper windings; Mild Sol- 
vents — Varnish Makers and Painters’ 
Naphtha, a low solvency thinner, does not 
attack enamel wire coatings. 


HARVEL 512-C — for all types of coils from 
small control coils to giant motors. 


HARVEL 612-C — cures faster; recommended 
for impregnation of rotor and stator windings, 
rotating fields, and air-cooled transformers. 


HARVEL 912-C — very fast curing, ideal for 
time-saving multiple coating treatments. Unaf.- 
fected by transformer oil at 110° C. 


Harvel Varnishes are manufactured by 
the Irvington Varnish and Insulator Com- 
pany. Ask your Irvington representative 
about them — he’ll advise you on their 
use, and help you make a selection. Or 
write for literature. 


Dallas * Denver 
Hamilton, Ont., Canada 


* Chicago * Cleveland * 
San Francisco * Seattle * 
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A COMPACT, DEPENDABLE, 
THERMOSTAT 





WATER HEATERS CHICKEN BROODERS 
DISHWASHERS STERILIZERS 


A compactly built instrument (154” x 234” 
switch case). Power element consists of a stain- 
less steel diaphragm with capillary tube and 
bulb filled with a liquid with high co-efficient of 
expansion. Action is sensitive and powerful. No 
resilient parts are interposed between power 
elements and contacts. Therefore, positive break 
is obtained when power element expands. Stand- 
ard temperature range 150° to 550°. Can be ob- 
tained in “direct” and “reverse” action models in 
8 temperature ranges to meet appliance needs. 


ROBERTSHAW Electric THERMOSTATS are also 
available in a wide variety of mechanical snap- 
action models for commercial and light indus- 
trial uses as well as for household appliances. 
They are also available in combination with 
limiting switch, automatic over-temperature cut- 
out and manual reset. 


Write for bulletins and complete information. 
IN HOME AND INDUSTRY EVERYTHING'S UNDER CONTROL 


Robertshaw pulter 


, CONTROLS COMPANY 
Youngwood, Pennsylvanio 





FULTON SYLPHON DIVISION, KNOXVILLE, TENNESSEE 
GRAYSON CONTROLS DIVISION, LYNWOOD, CALIFORNIA 
BRIDGEPORT THERMOSTAT DIVISION, BRIDGEPORT, CONNECTICUT 
AMERICAN THERMOMETER DIVISION, ST. LOUIS, MISSOURI 









SMALL OVENS DEEP WELL COOKERS, ETC. 





that the gadget in question is wonderful even though 
actual use proves it otherwise. 

In conclusion I would like to anticipate one possible 
rebuttal to the effect that a catalog is not a treatise and 
it would take too much paper and ink to give specific in- 
formation. That defense might arise in the mind of a 
man not trained to think in specific terms. It actually 
takes less paper and ink to say, “Once per sec. max. fre- 
quency with a life of 500,000 operations,” than to say, 
“Suitable for high speed and heavy duty service, with 
extremely long life.” 





+ ¢ Electronics Engineers Contribute 
To Destruction of the Common Rat 


A new rat trap, operated upon electronic principles, 
has been designed and announced by Radar Rat Traps, 
7 Norfolk Place, Rochester 6, New York. The equip- 
ment is contained in a housing which is placed across 
the runway where rats customarily pass. A wire sus- 
pended across the passageway, about 6 in. above the 
floor, is connected with an oscillator circuit and acts as 
an antenna to set up a field the frequency of which may 
be affected by changes in the capacitance between the 
wire and ground. Such a change results when a rat 
enters the area permeated by the electrostatic field. The 
frequency change is used to actuate the trap. A second 
oscillator, exactly like the first but with no antenna, 
feeds into a common mixing stage to which the first 
oscillator, with the antenna, is also connected. As long 
as both oscillators maintain the same frequency, nothing 
happens. When, however, the frequency of the first is 
changed by the entrance of a rat, the beat frequency 
from the common mixing stage, amplified and fed to a 
thyratron, sets in action the mechanism which closes 
the trap. The doors are dropped, the rat is electrocuted, 
his body ejected, and the trap is re-set automatically, 
ready for the next cycle. 








Technical Reports Available 


Forty-four special bibliographies of technical reports and 
documents in various industrial fields are available free of 
charge from the Office of Technical Services, Department of 
Commerce. Included are bibliographies on: Adhesives; 
Beryllium-Aluminum Alloys; Magnetic Wire and Tape Re- 
corders; Plastics; Protective Coatings for Metals; Selenium 
Rectifiers; and German X-Ray and Associated Industries. 

Requests for copies of the bibliographies should be ad- 
dressed to Reference Section, Office of Technical Services, 
Department of Commerce, Washington 25, D. C. 

The OTS also announces availability of the following 
reports: 

PB-75859. Impregnants \tsed in German Paper Capacitors ; 
165 pp; mimeographed $6.00. 

PB-85176. Japanese electronic equipment—construction ma- 
terials; mimeographed, 50¢; 14 pp, diagrams, graphs, table. 
The report discusses ferrous cores for r-f coils, dielectrics 
for vhf practice, substitutes for quartz, substitutes for mica, 
materials for trushes and slip-rings, special uses for plastics, 
and processes adopted for the production of light metal die 
castings. ; 

PB-85178. Power supplies for Japanese electronics; mimeo- 
graphed, 25¢; 10 pp, diagram, graph. 

PB-42770. The manufacture of electrical measuring im- 
struments in Germany; mimeographed, $2.25; 90 pp. 

Orders for the reports should be addressed to the Office 
of Technical Services, Department of Commerce, Washington 
25, D. C., and should be accompanied by check or money 
order payable to the Treasurer of the United States. 
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“One Good Turn-ora Million” Open-Type 
Strap Mounting 


















% Prove the performance of your product in advance at the G RACOI a 
design stage. Simply arrange for delivery of a production a 
sample ‘“Gracoil’’ Transformer built to your exact specifications. Sn: spac aatatiadaceremncad 
Put it through gruelling tests. Check its superior performance. 
Compare your sample ‘“‘Gracoil’” Transformer on every point. Be W | N DI N GS 
convinced that with “Gracoil’’ you are using the best unit 
obtainable to make your product more saleable, eliminating 
costly “‘servicing’. Each unit that follows with your quantity Coil Assem- 
order of “Gracoil’’ Transformers will perform just as efficiently blies include: 
as your production sample. Each unit will be equipped with 
famous ‘’Gracoil’ windings expertly wound, finished, shaped Armature 
and proofed against weather, moisture and wear with wax or Field e Choke 
varnish IMPREGNATIONS OF THE HIGHEST QUALITY. Write Balance e In- 
duction e Magnet e Reactance 
Timing e Relay « Solenoid 
Telephone Types « wound to 
exact specifications. ; 
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*%& Open-Type (Strap or bracket mounting) %* Half-Shell (1 or 2 shells) 
*& Fully Enclosed * Filament * Audio * Filter Reactors 
* Isolation * Step-Up %* Step-Down % Special Transformers 
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Tri-Phase can be hed in spot, projec- 
tron, seam or upset-butt welders. 


nis a T-W Tri-Phase Spot welder. 






Greater 
Electrical 
Efficiency and 


improved 
Welding 
Performance 


POWER SUPPLY FEATURES 
1. Greatly reduced power demand. 
2. Three phase balanced power load. Full information on new Tri-Phase T-W 
welders sent promptly upon request. Ask 
for Bulletin 10-813, just off the press, or call 


¥ Desirable high power factor. 


DESIRABLE D. C. WELDING CURRENT 

1. More work—same welder—deeper throat the T-W sales engineer in your territory 

THE TAYLOR-WINFIELD CORPORATION 
WARREN, O10, U. S. A. 


depths—with essentially no increase in power 
demand. 
FLEXIGILITY AND VERSATILITY 
1. Cap weld low carbon steel, stainless steel, 
aluminum, magnesium, monel, inconel, brats 
alloys and other materials on same welder. 
HIGH PRODUCTION EFFICIENCY AND 
LOW MAINTENANCE COST 
Tri-Phase welders are simple, accessible 
and easy to maintain, and operate with sim- 
plified controls. 

















Magnetic Suspension Employed 
in New Wattmeter 


Cunico, alnico, butyl rubber and_ polyethylene 
plastics all contribute to reduce weight and 
increase reliability. 


NEW watthour meter that features magnetic sus- 
pension of the rotating element and insulation of 
such recently developed materials as butyl rubber 
and polyethylene plastics has been announced by the 
General Electric Company. A new plant at Somersworth, 
New Hampshire, recently acquired from the Navy, will 
be devoted to the straight-line conveyor-assembly produc- 
tion of the new meters. They are designated by the type 
number I-50. Meters of conventional types will continue 
in production at West Lynn, Massachusetts. 
The design of the new meter has been described by 
I. F. Kinnard, Manager of Engineering, Meter and 
Instrument Division, General Electric Company. The 
present-day watthour meter, writes Mr. Kinnard, is a 
high-quality precision device. There are few, if any, 
commodities on the market that are measured more ac- 





Fig. 1—The rotating element of the new I-50 wattmeter. 

The small cunico magnet at the upper end of the disk 

shaft is located within the larger cup-shaped magnet 

and interaction of the two magnetic fields supports the 
weight of the rotating element. 


curately than electrical energy. Not only do meters have 
a very wide load range from a starting load of 1/3 per 
cent of rating to a maximum load of 400 per cent of 
rating, but they are temperature compensz.ed for the 
extreme ranges in temperature found out-of-doors and in 
northern and southern latitudes. Stability snd life have 
been improved to a point where it is common practice 
for electric utilities to check meters only once every 
eight years. One naturally wonders what improvements 
could be in order. However, in spite of the broad back- 
ground and the excellent performance of the present-day 
meter, it has been found possible to develop the new 
type I-50 single-phase watthour meter with new features 
in all components. 

The major objective in this development has been to 
reduce maintenance. This has been accomplished 
through the use of a magnetically supported moving 
element and an over-all coordinated design wherein bear- 
ing maintenance has been eliminated and improved 
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7" ‘Were’s the new Sherwin-Williams appliance 
finish that not only withstands ‘‘H’’ pencil 
hardness tests but also is outstanding in 
every other feature essential to highest quality 
appliance finishing. 

It withstands 50% overbake without dis- 
coloration! It bleaches clean and blue, 
not yellow, on aging! Its resistance to most 
any kind of stain is amazing! It has remark- 
able adhesion, toughness. 

Find out all about KEMCLAD right now! Its 
excellent opacity, ease of application assure 
economy of operation. It’s the appliance finish 
for you. Write The Sherwin-Williams Co., 
Industrial Division, Cleveland 1, Ohio. 
(Export Division, Newark, N. J.) 


ANOTHER PRODUCT OF SHERWIN-WILLIAMS 
INDUSTRIAL RESEARCH 
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trial Need: 


For Every Indus 


Designers find Western Felt useful for many 
component parts in which extra perform- 
ance characteristics are essential. It’s an 
unusually versatile material that can be 
processed to a wide range of specifications— 
from wool soft to rock hard. 


Resilient, flexible or compressed — West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
form and does not ravel, fray or lose its 


shape. 

In one form or another, felt is used profit- 
ably in thousands of products for isolating 
vibration, absorbing sound, cushioning 
shock, filtering liquids, retaining liquids, 
etc. New uses are found daily. 


: ic Prod- 
Acadia Syntheti cr. 


ucts Division. ORKS. 
ERN ree" Synthetic 


elf.” 
the pos f Rubbe 
Write, wire or sions and 


Felt Works engi- 


Western 





WESTERN FELT WORKS 
GG 


4035-4117 Ogden Avenue, Chicago 23, Illinois 
Branches in All Principal Cities 


LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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insulation and better corrosion resistance have been in- 
corporated to give a long life without maintenance. 
Other advantages include improved performance and 
appearance, a reduction in size of 18 per cent, and a 
weight reduction of 30 per cent. 

The magnetic suspension of the moving element is 
the central feature of the new meter. A small amount of 
magnetic material supports all the weight of the disk 
and shaft and eliminates the need for jewel bearings, 
which have been the main cause for meter maintenance. 
Much previous work with jewel bearings using pivots or 





Fig. 2—A stainless steel pin (upper right) positions the 

rotating shaft, equalizes air gap and side pull, and 

avoids undue friction by riding in a graphite collar at 

the top end of the disk shaft. A similar arrangement 
positions the lower end. 


balls and various materials and lubricants has not resulted 
in a complete solution. 

The construction of the magnetic suspension is shown 
in Figs. 1 and 2. Two cylindrical permanent magnets 
of the high-coercive and machinable material, cunico, 
are placed one within the other, the outer magnet being 
fixed to the meter frame and the inner magnet attached 
to the upper end of the disk shaft. The concentric mag- 
nets are magnetized axially with opposite polarities. The 
resulting field supports the rotating moving system at a 
definite and small downward displacement. 

To keep the moving system in line, stainless-steel 
guide pins are provided at the top and bottom. Graphite 
guide bushings at both ends of the shaft run on these 
guide pins without lubrication. The only possible cause 
of mechanical friction and wear in this system is the 
presence of side-thrust forces, and the design has been 
made so that these are inherently very low. This con- 
struction replaces the conventional bearing where the 
entire weight of the moving system and most of the side- 
thrust forces are supported in the jeweled lower bearing. 

In the conventional jeweled bearing the bearing stress 
due to the weight of the disk is of the order of 200,000 
psi. In the magnetically suspended moving element the 
bearing stress due to the weight of the disk is com 
pletely eliminated. Moreover, the torque-to-weight ratio 
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RTAIN plastics applications call for a 
given property, or a given combination | 
of properties, in greater degree than is 
available in general-purpose materials. Be- 
cause Durez plastics are chemically com- 
pounded phenolic materials, they permit 
structural manipulations which make them 
extremely versatile. These illustrations suggest 
how the simplicity and economy of molding 
with Durez are being extended to special 
applications. 

Quite often a discussion between the de- 
sign engineer, the molder, and the Durez 
field man has produced ideas that improve 
products, reduce costs, and add new sales 
appeal. Besides our long experience in help- 
ing to solve plastics problems, we offer you 
today the advantages of greatly increased 
output and perfected control of uniformity. If 
you'd like to see what other manufacturers 
are accomplishing with Durez, let us send 
you "Durez Plastics News” each 


For UNUSUAL month. Durez Plastics & Chem- 


icals, Inc., 137 Walck Rd., North 


plastics problems Tonawanda, N. Y. Export Agents: 
Omni Products Corp., 460 Fourth 
Durez has Avenue, New York 16, New York. 


RAYON SPINNING 


special properties 





RAYON SPINNING. Heart of the machine that manu- 
factures synthetic rayon from viscose is this thread-ad- 
vancing reel. Operating under continuous tension, the 
Durez reel is unaffected by water, acid, desulphurizing 
liquid, bleaching solution, oil, or heat. Reel’s fingers re- 
tain satin-smooth finish after years of operation. 


HARSH ACIDS. Molded of another special-property 
Durez, these acid pump impeller parts can be machined, 
sanded, buffed. Chemical resistance enables the parts to 
give long service without corrosion. 


HOT COFFEE. Like the glass bowl of the Cory coffee 
brewer, heat-resistant Durez plastic cover is chemically 
inert to-boiling water infused with coffee, leaves the bev- 
erage flavor uncontaminated. Easy to clean . . . cool to 
touch . . . attractively modern. Note other Durez parts. 


STEAM VAPOR. Durez housing of the DeVilbiss Electric 
Steam Vaporizer is resistant to alcohol and chemicals in 
medicinal spray, as well as to heat. Additional properties 
of the compound . . . moisture resistance and self-insula- 
tion .. . are also useful here. 





STEAM VAPOR 


PHENOLIC PLASTICS THAT FIT THE JOB 
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What MICRO SWITCH 


Learned About High Performance 


BERYLLIUM- GOPPER 


..- May Solue Your Problem / 





Cut-a-way view of MICRO Basic Switch showing 
BERYLCO 25S one-piece, three-bladed spring. 


For this spring—the patented heart and only re- 
silient member of a basic design—MICRO SWITCH 
found that beryllium-copper alone could deliver the 
required performance. They tell us, “. . . without 
beryllium-copper we should not have been able to 
create a new tool for industry.” Their experience is 
a perfect example of designing to take advantage of 
the specific properties of this alloy: 


e High electrical and thermal conductivity. 

e Freedom from drift. 

e Ability to maintain a high and constant contact pressure. 

e Uniformity of parts over large production runs, reducing 
the number of rejects. 

e@ Uniform spring properties through heat-treating to simplify 
design and reduce costs. 


e High strength, a grett advantage where space saving is 
essential. 


If improved performance of your 
product involves such propetties, it 
will pay you to investigate., ryllium- 
copper more thoroughly. Send for our 
Technisheet No. 2 on BERYLCO 25S 


which is available in 


strip, rod pe wire 


forms. 







“7ée BERYLLIUM 


eelnwe CORPORATION 
MARAE ; Dept. 2E, Reading 5, Pa. 
























which has long been accepted as being in the order of 
3 or 4 to 1, has been increased to infinity. This com- 
parison in both cases ignores the secondary effects of 
side thrust. 

With all the weight of the moving system supported 
magnetically, the only forces significant to wear are 
side-tthrust forces. In coordination with the use of the 
magnetic suspension the meter structure has been 
arranged to keep the side-thrust forces low in value. 
These forces arise from the action of the electromagnet 
and the’ damping magnet on the meter disk. Com- 
pletely to eliminate side thrust would require having the 
electromagnet and the damping magnets in the same 
location. In the new meter the reduction in the side 
thrust has been achieved by locating the damping mag- 
nets closer to the electromagnet so that they create 
practically no net side thrust and the only significant side 
thrust present is that due to the electromagnet. This 
pressure is in the order of 100 psi at maximum load, 
which is conservative for the material involved and of a 
very different magnitude from the pressures found in 
conventional jewel bearings. 

A second possible cause of side thrust in a moving 
system supported by magnetic suspension may arise in 
the magnetic suspension itself. This happens if the 
inner magnet is eccentric with respect to the outer mag- 
net and increases with increased displacement. This 
was one of the causes of the failure of an earlier attempt 
to apply a magnetic suspension to a moving system. In 
this case the flux crowding due to the use of soft-iron 
pole pieces on the stator and rotor caused considerable 
side thrust with the displacements encountered in manu- 





Fig. 3—The moving element mounted within the frame, 

showing the disk riding between the two damping mag- 

nets of alnico V, that on the right being adjustable for 
full-load calibration. 


facture and service. The present availability of the high- 
coercive-force alloy, cunico, has made possible the 1-50 
design without soft iron and with only small stator and 
rotor magnets to give the necessary lifting force. As a 
consequence, and because of the proportions used and 
precision manufacturing, the side thrust due to eccen- 
tricity is so small that it may be neglected. 
Development of the magnetic suspension was well 
under way before the war. It was progressed to the 
stage where it was applied to 194 type I-30 single-phase 
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Streamcooled, round frame, 
1/3 to 3/4 h. p., 1 phase, 
3 phase and direct current. 


Streamcooled face mounted; Single 
phase 1/3 to 72 hp., Three phase 1/3 
to 20 hp., Direct Current 1/3 to 3 hp. 


rs 
Streamcooled, single phase, 
3/4 to 7% h.p. 


Streamcooled, three phase 3/4 to 20 hp. 
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MOTORS 


ARE 100% TOTALLY ENCLOSED 
--- yet they can’t clog 
and cause trouble 


Many motors are actually choked to death! 
But never a BALDOR STREAMCOOLED Motor. 


Conventionally designed motors, with air passageways, constantly draw 
in dust, dirt, lint and all sorts of foreign matter. 


Then the motor becomes “choked” and loses its efficiency, heats up 
and soon goes dead. 


Such motors require frequent dismantling for cleaning... wasting 
servicing time and often slowing up or stopping production. 


BALDOR STREAMCOOLED Motors can’t inhale dust, dirt, lint or foreign 
matter because they are fofally enclosed ...non-clogging . . . cool- 


operating ... because the outer-mounted fan forces air over the entire 
EXTERIOR of the motors. 


BALDOR ELECTRIC COMPANY - ST. LOUIS, MO. 
District Offices in Principal Cities 


FOR MORE THAN A QUARTER OF A CENTURY 





Whbled for Strength 
by 


KUHN & 





Notice the thick, sloping walls on this plastic piece. 


This instrument gauge cover, formerly made of brass, 
is now molded of impact plastic material, whose most 
necessary characteristic is strength. 

This is a good example of the versatility of K & J 
molding. Whatever characteristics your piece requires, 
we will investigate it thoroughly and recommend the 
proper plastic for the job. 


gt '975 
wr 


? TRY KUHN & JACOB NEXT 


Cale & Jacob 


1204 SOUTHARD STREET, TRENTON 8, N. }. 
Telephone Trenton 4-5391 





CONTACT THE 


K& J 


REPRESENTATIVE 
Wm. T. Wyler, Box 126, : ; 
NEAREST YOU m Telechn, iridespe ha 


S. C. Ullman, 
*55 W. 42nd St., New York, N. Y. 


Telephone—Penn 6-0346 
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watthour meters and started on life test in October, 1941. 
Since then these meters have been operating at varying 
loads on a daily cycle that gives about ten times normal 
registration, so that in nearly seven years the registration 
per meter has totaled normal registration of 65 years or 
about 80,000,000 revolutions. This test has shown ex- 
cellent stability of the magnetic suspension. At the same 


ool) 


Fig. 4—The type I-50-A 
(bottom-connected) _ elec- 
tro-magnet. This is located 
immediately behind the 
frame shown in Fig. 3, 
with the disk riding in the 
air gap between the pole 
faces of the two coils. 
Large potential coil above; 
smaller, flat, current coil 
below. 





time it has served as a proving ground for the proper 
guide-bushing materials, many of which were tried and 
found satisfactory. Graphite and stainless steel were the 
final choice of several alternatives. 

The damping system of the new meter consists of two 
small C-shaped magnets that are embedded as inserts in 
the die-cast aluminum-alloy frame as shown in Fig. 3. 
The magnets make use of the high energy and high- 
coercive properties of alnico V and as a consequence 
a large amount of damping is obtained in a small design. 
Die casting the magnets into position in the frame results 
in an assembly with the magnets fixed in position and 
surrounded by the aluminum die-casting alloy, which 
enhances the excellent surge-resistant properties of alnico 
V. This combination with the small size of the magnets 
has made possible the location of the magnets near the 
electromagnet, and yet they are immune to demagnetiza- 
tion from fields that arise from large short-circuit or 
lightning currents to which meters are sometimes sub- 
jected. 

The electromagnet (Fig. 4) is excited by line voltage 
and load current. It generates in the meter disk a torque 
proportional to the power load. The current coils are 
formed of bare copper wire. For assembly they are 
located with the electromagnet core in a mold that aligns 
all parts with proper spacings. Butyl rubber is then 
introduced to the closed mold and cured in place. The 
result is an accurately and securely located current coil 
with the rubber providing turn, coil, and ground insula- 
tion. The butyl rubber has long-life properties even at 
the elevated temperatures to which meters are sometimes 
subjected. The molded-coil construction also contributes 
to low temperature rise and high overload capacity be- 
cause of efficient heat dissipation. © 

For greater insulation strength, reliability, and secure 
positioning, the layer-wound potential coil, consisting 
of many turns of fine wire, is similarly molded to the 
electromagnet core. The molding material in this case 
is a polyethylene plastics of high dielectric strength and 
low moisture absorption. 

The adjustments are coordinated with the design to 
give long-time stability of calibration and precise ad- 
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Standard parts and the simple basic 
design of the SB-1 mean longer life and 
low initial cost to you. There’s a stand- 
ard SB-1 for most jobs. A variety of 
attractive switch handles, and water- 
tight, dust-tight, oil immersed, fabri- 
cated metal, or explosion-proof housings CONTROL AND TRANSFER SWITCH 
are available to fit your particular in- Rating up to 20 amp at 600 volts a-c or d-c 
stallation problems. For further details 
see your G-E sales representative about 
the SB-1 or write for bulletin GEA-4746. 
Apparatus Department, Section B856-7, 


General Electric, Schenectady 5, N. Y. GE at E es Gg ce 3 AD oe? R | % 
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Hlustrated are a few of the many Comar relay developments. Comar 
offers a wide range of types for AC or DC up to 220 V. In contact 
combinations up to 4-pole, double-throw. Contact current cap. up to 
15 amp., 115 V. AC, non-inductive. Also special types ‘‘custom buiit’’ | 
to meet exacting requirements. Write: | 





COMAR ELECTRIC CO. 


MANUFACTURERS OF ELECTRICAL CONTROL DEVICES 





2701 BELMONT AVENUE - CHICAGO 18, ILLINOIS 


FORMERS .- COILS 


ibsiloy 
Ductibe Electrical Contacts 
offer TWO outstanding | 


































—— gdvaiages — 


can be economically produced in 
the shope required for a given 
opplication. 

Because they acre made from metal 
powders, GIBSILOY ductile electrical 
contacts offer combinations of physical 
and electrical properties not possible 
with alloyed contact materials. 


Write for literoture illustrating typical forms in which GIBSILOY 
ductile contacts are furnished. 
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Gipson Ecectric COMPANY 











Frankstown Ave., Pittsburgh 21, Pa. 









Because they ore so readily formed, : 
GIBSILOY ductile electrical contacts 


justment. The main full-load adjustment made at the 
factory is accomplished by demagnetizing the damping 
magnets in the meter frame to give the proper disk speed 
at rated full-load power on the meter. This is made 
to within one per cent. For the final precise calibration 
a full-load vernier adjustment shown at the right in 
Fig. 3 is used. This is a magnetic shunt that is moved 
to change the effective damping strength of. the right- 
hand magnet. 

The previously described components are supplied in 
socket or “plug-in” bases to complete the type © de- 
tachable meter and in bottom-connected bases to complete 
the type A meter. The base of the S-type meter is a 
single piece of molded Textolite and the cover ring is 
stainless steel. In the A-type meter all exposed metal 
parts are made of aluminum for corrosion resistance. 

Added together, the new design features and the new 
materials and techniques combine to assure permanence 
and stability of calibration over long periods of time. 


** Novel Transformer Design 
Provides Control of Welding Current 

A Swiss invention has been incorporated in the design 
of the line of a-c welders being offered by the John A. 
Kern Company, 224 North Loomis St., Chicago 7. The 


transformer is of a modified core type, with two inner 





Fig. 1—The Kern a-c welder, cut away to show the split 

magnetic system which moves vertically through a 

travel of 1 in. to effect welding current control. Note 

that primary coil surrounds outer leg of core only but 

secondary goes around outer and one inner split leg. 

Indicator at upper right has index to show amperage 
setting of movable core. 


legs. The primary winding surrounds the outer leg in 
the usual manner but the secondary goes around the 
outer and one of the inner legs (Fig. 1). The two inner 
legs of the core are split and the upper halves, with the 
top cross-piece, are movable vertically through a distance 
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EATON PERMANENT MOLD 
=~ GRAY IRON CASTINGS 


for 
Pulleys aud Sheaves 


OT Teele sie al eM leel i: lil mela t te 
ing, freedom from growth and segre- 
gation, plus good tensile strength and 
ability to take a high surface finish— 
these qualities make Eaton Permanent 
Mold Gray Iron Castings ideal for the 
production of V-belt pulleys, sheaves, 
and similar parts. Free machinability 
makes for maximum production speed 
and low machining cost. 

Eaton Foundry Division engineers 
will be glad to discuss the application 
of Eaton Permanent Mold Gray Iron 
Castings to your product. Send for 
your copy of the illustrated booklet, 
"A Quick Picture of the Eaton Perma- 
nent Mold Process for Producing Gray 
TceTam ers fal: | eae 


EATON 
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of about | in. ‘his movement is effected by a hand- 
wheel and is the means whereby the operator controls 
the welding current. 

Since the split is in that part of the magnetic circuit 
acting as a shunt and which goes through the secondary 
coil only, the open-circuit voltage is not affected and 
remains constant, regardless of adjustment of the mov- 


Fig. 2—Model 30 Kern 
a-c welder for 35 to 375 
amp at 40 volts. 





able core. That means that a suflicient voltage is always 
available at the start of each successive cycle to re-estab- 
lish the arc — an important feature in a-c welding. 

The secondary open-circuit voltage leads the secondary 
voltage. The phase difference is such that at zero am- 
peres the voltage is about equal to the arc voltage. This 
also assists to re-establish the arc promptly and easily at 
each cycle. 

There are other advantages claimed for this design, 
including high power factor and high efficiency. Cool- 
ing is brought about by providing ample air passages 
around coils and cores as may be noted in Fig. 1. Coils 
are wound with glass-insulated wire. 


Calendar of Meetings 





July 6-10—First Cold Cathode Fluorescent Lighting 
Exhibit, Fluorescent Lighting Association, Grand Cen- 
tral Palace, New York City. 


July 11-13—Annual Mid-Summer Meeting, Oil-Heat 
Institute of America, Wentworth By-The-Sea, Ports- 
mouth, N. H. 


August 20-29—First Annual All-Electrical Exposition, 
Pan Pacific Auditorium, Los Angeles, Cal. 


August 24-27—Pacific General Meeting, American In- 
stitute of Electrical Engineers, Spokane, Wash. 


Sept. 7-9—Fall Meeting, American Society of Me- 
chanical Engineers, Reed College, Portland, Ore. 


Sept. 13-17—1948 National Conference and Exhibit, 
Instrument Society of America, Convention Hall, Phil- 
adelphia. 


Sept. 20-24—1948 National Technical Conference, Illu- 
minating Engineering Society, Hotel Statler, Boston. 


Sept. 27-Oct. 2—Third National Plastics Exposition, 
Society of the Plastics Industry, Inc., Grand Central 
Palace, New York City. 


Sept. 30-Oct. 1—Fourth Annual General Meeting, 
Canadian Electrical Manufacturers Association, Gen- 
eral Brock Hotel, Niagara Falls, Ont. 


ELECTRICAL MANUFACTURING 





Men a a: OK. ane 


a ‘ Z & 


IDENTIFIED 
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SIZE-MARK 


GEAR GRIP 


SIMPLIFIED 


TOG 3 eG aR 


“REG. U.S. PAT OFF. TU.S. PAT. NO. 126,409 


THERE'S NO GUESSING with P-K Size-Marked Gear 
Grip Socket Head Cap Screws. No need to “mike” 
or gauge . . . no chance for error. The correct 
size, incised on the head, can be seen at a glance. 
Installation and repair work on your he ss or 
equipment is made simpler and easier — thus 
aliing a valuable sales feature. 

NEW workers learn faster — can work faster with 
Size-Mark. Tests show that even experienced 
men often guess wrong on size and thread pitch. 


So why take a chance, when you can tell at a 
glance — with P-K. 


GEAR GRIP prevents slipping and fumbling, une 
assembly, especially when bai hands are oily. 


ONLY P-K offers both Size-Mark and Gear Grip 
in Socket Head Cap Screws. See how they save 
time and trouble all along the line. Ask for 
samples. Parker-Kalon Corp., 200 Varick St., 
New York 14, N.Y. 


AVAILABLE FOR PROMPT DELIVERY 


es 
PARKER-KALON pren\ tdi a 
i 


SOLD ONLY THROUGH 


eta 


ACCREDITED DISTRIBUTORS 


OTHER PARKER KALON PRODUCTS SELF-TAPPING SCREWS ® HARDENED SCREWNAILS AND MASONRY NAILS © SHUR-GRIP FILE 


AND SOLDER IRON HANDLES * METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 
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Industry reports reflect basic optimism 
as demand continues good and level of pro- 
duction is maintained. Motor shipments for 
first quarter this year stand up pretty well 
compared with 1947. 


EVEL of business activity is likely to continue along 

a high plateau for some months to come. This is 

indicated by the general note of optimism struck in 
current business reports. Here are some highlights: 

The National City Bank (New York) in its letter for 
June says that “industry as a whole will continue under 
pressure to meet demands that are on hand or in sight.” 
Industrial production, the letter points out, aside from 
the automobile industry, has made a good recovery from 
the slump caused by the coal shutdown. Stimulating 
influences are seen not only in the continued large or- 
ders for most capital goods, but also by indications (based 
on a government survey) that corporation expenditures 
for plant and equipment this year would reach $18.7 
billion, as against $16.2 billion last year. 

Cheerfulness is also exhibited in the monthly report 
of the business survey committee of the National Asso- 
ciation of Purchasing Agents. Backlogs of orders again 
increased in May. If conditions continue to improve, it 
was felt that the February high level would be regained. 
The NAPA report sees the following factors buttressing 
a generally favorably business situation through the bal- 
ance of 1948: Price stabilization through price reduc- 
tions; firm stand against excessive wage demands; the 
continuing high rate of demand and production; and in- 
dications that the European Recovery Program and the 
defense program will not have much disturbing effect on 
general business. 

The purchasing men find industrial prices as steady, 
with a trend to stabilization. The price reductions in 
steel and on electrical products should be a brake on in- 
flationary influences. Inventories are held at about the 
same levels as during the past few months. Forward 
commitments still hold predominently (about 91 per 
cent) from the “hand-to-mouth” to the 90-day range. 
Within this range, however, the trend is toward the 90- 
day category. 

“Hard-to-get” items include aluminum, lead, nickel, 
better grades of crude rubber, steel, tin and zinc. Items 
reported as easier include copper alloy tubing, copper 
and brass rod, small motors, grey iron castings, screw 
machine products, plastics moldings. 

The weekly trade reviews of Dun and Bradstreet 
carry the optimistic note into June. By mid-month, the 
source was reporting that the total industrial output was 
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Factory Shipments Fractional-HP and 
Integral-HP Motors* 
(First quarter of 1948 compared to 1947) 





First Quarter 
1947 (units) 


First Quarter 


Types 1948 (units) 





Aircraft motors, gen- 
erators, and motor- 
generator sets 

Universal motors and 
parts 

Shaded-pole motors, all 
types rated 1/30 hp, 
1725 rpm and small- 
er, not included 
above 

All other fractional-hp 
motors, generators 
and motor-generator 
sets 2,304 327 

Total j 

Integral-hp motors, 
single phase, 1 hp 
and larger, all types 

polyphase 


364,302 


562,209 


383,263 


04 32 __ 2,147,380 
3,470,139 3,627,713 








79,921 





Integral-hp 
motors: 
1 hp up to and 
incl. 5 hp 
Larger than 5 hp 
up to and incl. 20 
hp. 55,167 
All others larger 
than 20 hp up to . 
and incl. 200 hp. 18,587 16,785 
Total 240,936 | 


(a) Based on reports by NEMA member-companies. 


167,182 212,743 


69,464 











being sustained at a high level. “Employment and pay- 
rolls were steady and high; labor-management relations 
were generally favorable. A steady flow of raw materials 
was maintained and most factories were able to obtain 
an adequate supply.” 

Turning to the supply picture in raw materials, it is 
evident that the situation is not likely to improve. 


Nonferrous Metals Continue Tight 


Between the requirements of our government stock- 
piling program and the expected increased demands 
from European buyers, a distinctly tight position in cop- 
per may develop rapidly. Already, certain manufactur- 
ing consumers report that the supply position is none too 
good. 

Consuming interests feel that the existing gap between 
our domestic output and domestic requirements is a nor- 
mal, not an emergency situation, and that therefore the 
present temporary suspension of the import tax on the 
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ANY way You Look aT iT... FEDERAL NOARK motor starters cut maintenance costs! 


COIL REPLACEMENT... 


Replacing a coil in a Federal Ri xkK Motor Starter is 
° simplicity itself. A— Press up the coil retaining spring 
not a test of patience oS and pull out. B—Koosen a ‘screw and lift out the 
but an A-B-C operation i movable magnet. €—Disengage the coil leads from 
the terminals an@ pull out the coil. A new coil goes 
in place in seoonds! Your own eyes tell you that the 
simplicity ofFederal design saves time .. . where time 
CF is important! 

Where maintenance means money... save with 

Federal NOARK Motor Starters. 


— 


ae 
ST 


a ka 


Executive Offices: 50 Paris Street, Newark 5, N. J. 
Plants: Hartford, Conn., Newark, N. J., St. Louis, Mo., 
Long Island City, N. Y. 

SALES OFFICES IN PRINCIPAL CITIES 


Federal ea, 


“i + Simplified OVERLOAD ELEMENT 
Y i mekthihe me 


Pederal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including Motor Controls * Safety Switches 
Service Equipment * Circuit Breakers * Panelboards * Switchboards * Bus Duct 
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STOP HARMFUL 
VIBRATION 


Prolong Lamp Filament Life 
-Lower maintenance costs 
with this new 


INES MOLDED RUBBER SOCKET | 





MOISTURE TIGHT LIP—Seals against water, 
dirt, oil, ete. 
DUAL MOUNTING RINGS —Securely hold 
shade or guard. No wobble, slipping or 
breaking. 
FITS STANDARD 4” OUTLET BOX — Per- 
forated for mounting. Complete with 2 
metal mounting rings and screws. 
SUPPORTED BY RESILIENT WEB— Wear re- . 
sistant NEOPRENE rubber web dampens SED 
vibration — prolongs lamp life, reduces 
maintenance. 
5 ONE PIECE MOLDED CONSTRUCTION — 
Connections, wires, socket, etc., solidly 
molded in NEOPRENE. 


TESTS PROVES CLAIMS 


Mounted side by side, on one of MINES oldest Rubber Mills, this 
new socket, and a standard model, were subjected to excessive 
vibration for 35 working days! In that period, three 100 watt, 
120 volt first grade Edison base lamps burned out in the standard 
socket. By comparison, the original 100 watter in MINES resilient 
rubber socket (same size, make and style as the burn-outs) was 
still producing normal illumination as the test ended. 

They're waterproof, weatherproof and wear resistant. For 
standard Edison based lamps 15—150 watts. 


> © N= 





Send further information on No. $2371X 
Vibration Resistant Socket. 


[) Send me a quotation on approximately 
units. 
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metal should be made permanent. This view was pro- 
pounded before the recent annual meeting of the Na- 
tional Association of Purchasing Agents, held in New 
York City, by former U. S. Senator John A. Danaher 
of Connecticut. 

“Outright repeal,” he urged, “or a long-term suspension 
of the excise tax on copper imports is essential. Reduc- 
tion of the tax from 4c to 2c per |b. affords no adequate 
answer inasmuch as the import price will lead to in- 
creases of the domestic price as well.” 

Production-wise, crude domestic output in May 
slipped slightly to 76,492 tons from 76,728 tons in April 
(revised). Secondary output rose from 12,013 to 15,034 
tons (also revised figures). Refined production held 
pretty evenly, with 104,524 tons as against 104,044. De- 
liveries were off by 3,086 tons—113,389 tons compared 
to 116,475. World production in May Cincluding 
U. S. A. output) rose to 189,736 tons of crude metal, 
against 179,326 in April (revised). This was the high- 
est monthly figure since December, 1947. 

Aluminum continues to evoke growing interest from 
consumers. In a recent statement Reynolds Metals Com- 
pany urges that a comparison of aluminum consumption 
with that of other metals be made on a cubic-foot basis, 
not on weight. On this basis, the volume of aluminum 
shipments is said to already exceed that of all other 
metals, except iron and steel. 

Other recent production or sales figures shape up as 
follows: 

Gears. April AGMA index for April is 320.9 or down 
17.68 per cent compared with March. (1935-39 100) 

Plastics. Bureau of Census figures for April show a 
sharp drop in consumption of phenolic molding materials 
—15,416,150 Ibs. as against 19,715,665 in March. Other 
materials held fairly evenly to the preceeding month's 
levels, with polystyrenes still holding to a 12-million- 
pound level. 

Machine Tools. April index of the National Machine 
Tool Builders shows no change in new orders—86.3, the 
same as in March. Index figure for shipments (three- 
months’ average, centered) is up to 84.2 from 81.9. 
(Average 1945-46-47—100). 

Motors. NEMA figures for factory shipments in frac- 
tional-hp and integral-hp categories are tabulated sep- 
arately. 

Appliances. Factory sales of household vacuum clean- 
ers dipped to 305,588 units in April against 355,200 in 
March. (Vacuum Cleaners Manufacturers Association. ) 
Sales of household washers however kept up a good pace 
and totaled 393,660 units, pretty close to the 398,298 
sold in March. (American Washer and Ironer Manu- 
facturers Association.) 

Flat irons sales (NEMA figures based on member- 
companies reporting) dropped to 259,909 units in April 
from 436,517 in March. Sales of household refrigera- 
tors (same source) held pretty steadily with 348,461 units 
as against 356,150. Sales of ranges Cover 24% kw) were 
reported as 106,289 units compared with 128,891. 

Radio and Television Receivers. ‘Television receiver 
production continued high and reached a total of 46,339 
sets in April. Overall output of all radio and television 
sets reflected a seasonal drop, totaling 1,182,473 as against 
1,633,435 in March. 
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Were is a capacitor built to take the same 
physical abuse as the motor itself. Check these 
important new advantages: 


e@The Pyranol capacitor unit is armored by steel 
—completely enclosed in 10-gage steel tubing. 


@Mounting bracket is as strong as the enclosure 
itself—is of steel, spot-welded to the tubing. 


e@Bushings are of silicone, the new rubber-like 
material that seals permanently by compres- 
sion without gaskets or stickers, that never 


GENERAL 
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a stronger, better capacitor for motors 


loses its high dielectric strength and that is 
impervious to oils, acids, and alkalies. 


eThe long Flamenol leads, protected by in- 
sulating eyelets where they pass through the 
enclosure, are unaffected by baking heat, by 
oil, water or mild acids. 


Orders in all popular ratings are now being 
received for Fall delivery. For additional in- 
formation, contact your G-E Sales representa- 
tive. Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 
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DECIMAL H.P. 


operate continuously without overheating. 


production needs, if necessary. 


FARCH Company 


1600 Junction Avenue 
RACINE, WISCONSIN 


Designers and Manufacturers of 
IAL INDUCTION MOTORS 


lores 


INDUCTION MOTORS 


Designed for operating relays, vending, amusement, 
coin-operated machines, motion displays, and those ap- 
plications where minimum power must be converted to 
considerable torque at a slow speed output shaft from 
1-R.P.M. and up. Made in three basic sizes and will 


Write today for complete specifications and requirements 
of your application. We will build a motor to meet your 





























for it today! 
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OF PRESENT INSTALLATIONS 
ARE REPEAT ORDERS! 
Precision manufacturers who have “tried out” 
the Hamilton Varimatic, Super Sensitive, Variable 
Speed Drilling Machine have found it so efficient 
in the drilling of small, precision holes on fast 
production schedules that 80% of our present in- 
stallations represent repeat orders. 


Investigate its many exclusive features. Our 
Bulletin V-47 gives complete information. Write 





COMPANY BRIEFS 





The Holtzer-Cabot Division of the First Industrial Corp., 
Boston, Mass., has been purchased by Redmond Co., Inc., 
Owosso, Mich, manufacturer of fractional horsepower 
motors. Frank C. Campbell, president of Redmond, will as- 
sume the direction of both companies. Holtzer-Cabot will be 
known as the Holtzer-Cabot Division of Redmond Co., Inc. 


A new television division has been set up in the General 
Electric Co. Research Laboratory, Schenectady, N. Y. Clif- 
ford G. Fick, formerly division engineer of the receiver divi- 
sion of the Electronics Department, will be in charge. 


The Apex Electrical Manufacturing Co., Cleveland, has 
purchased all of the capital stock of Lake State Products, 
Inc., Jackson, Mich., producers of the Dishamatic electric 
dishwasher and the Cinderella portable clothes washer. The 
Lake State Products plant will be kept in operation as a 
wholly owned subsidiary of Apex. 


Rome Cable Corp., Rome, N. Y., has acquired an interest 
in the Andersen-Carison Manufacturing Co., Torrance, Cal. 
The Andersen-Carlson plant, which has a floor space of ap- 
proximately 55,000 sq ft, will manufacture electrical metallic 
tubing and allied products. 


The Sangamo Electric Co., Springfield, Ill., has announced 
the completion of its new electrolytic capacitor plant at 
Marion, Ill. The addition of this new plant now completes 
facilities for the manufacture of mica, paper, silver, and elec- 
trolytic capacitors. 


The Crown Capacitor Corp., has just been formed at 316 
Stuart St., Boston, Mass., to produce a line of fixed paper 
capacitors. J. H. McCulloch is chief engineer. Joseph D. 
Blumenthal is general manager, 


Federal Tool and Mfg. Co., Minneapolis, Minn., has just 
moved into its new plant at 3600 Alabama Ave., St. Louis 
Park, Minneapolis, Minn. The new factory provides three 
times more floor space than its previous one. 


The Gulow Corp. has recently changed its name to Eastern 
Transformer Co. Inc., the new name being considered more 
descriptive of the company’s products. The company also is 
moving to larger quarters at 147 West 22nd St., New York 
11. Newly elected president of the company is John C. 
Hindle, who has acquired all the outstanding stock of the 
company. 


Owens-Corning Fiberglas Corp., New York City, recently 
sponsored a Wire and Cable Conference at Bedford, Pa. Pur- 
pose of the conference was to familiarize manufacturers with 
new techniques in the use of Fiberglas materials for the in- 
sulation of wires and cables. Also provided in addition to the 
conference was a visit to the company’s plant at Huntingdon, 
Pa. 


The Plastics Division of Monsanto Chemical Co., Spring- 
field, Mass., has announced that its new vinyl chloride plant 
is nearing completion. Production of this plastic vinyl 
chloride is expected by early fall. It will be known at Ultron. 


Apex Electrical Manufacturing Co. is now constructing an 
additional 25,000 sq ft of manufacturing space to its main 
Cleveland plant. This new area will be used for increasing 
production of the company’s new automatic washer and fold- 
a-matic ironer. 


The Union Pacific Railroad Co. has made available a 
second edition of its booklet “If It’s Worth Shipping, It’s 
Worth Packaging Right!” which discusses the importance of 
properly engineering containers. Copies are available from 
the head office of the railroad, 1416 Dodge St., Omaha 2, Neb. 


Raytheon Manufacturing Co., New York City and Wal- 
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@ The man-made monster pictured above is the 
largest mechanical press ever built for automotive 
parts manufacture. You feed it steel blanks, push 
buttons, and in one quick stroke 3,000-ton muscles 
shape the steel into 33-foot-long side rails for the 
frames of the largest busses, trucks and trailers. 
Forty-two and a half feet high, this mighty Clearing 
Machine Corporation press weighs 500 tons! 
Naturally, the V-Belt Drive that actuates the 
press’ power drive mechanism is subjected to severe 
operating conditions. Because Dayton V-Belts are 
built to absorb the stresses and strains of sudden 
stops and starts, uneven loads and shock loads, 
they were chosen for the drive. Scientifically de- 
signed, Dayton V-Belts flex easily around pulleys 
without heating, yet provide maximum cross- 
sectional rigidity. Built with the super strength of 


Hay 


on muscles 


.. that shape steel as 
though it were paper 


a 


These 12 Dayton V - Belts put power 
in this giant machine. Power drive 
is near top rear of machine, 


Raytex Fortified Cords, they give top service under 
the most grueling conditions. 

The ability of Dayton V-Belt Drives to operate 
in excess of standard requirements under all oper- 
ating conditions . . . unaffected by oil, heat, dust 
or liquids . . .is one of many reasons why more and 
more industrial designers consistently specify 
Dayton V-Belts for original equipment. A Dayton 
power transmission specialist is ready to help you. 
For additional information write The Dayton Rubber 
Company, Dayton, Ohio. 


INDUSTRIAL DESIGNERS! 


All standard Dayton V-Belts have the extra strength of 
Raytex Fortified Cords ...Dayton’s specially processed 
Rayon cords that make ible minimum str maximum 
strength and longer life. For the complete story, write today 


for Booklet A-469. 
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THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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tham, Mass., has announced that the New York offices of 
the following division and subsidiaries will be located at 50 
Broadway: Equipment Sales Division, International Division, 
Russell Electric Co. and Submarine Signal Co. 





The Federal Telecommunication Laboratories, Inc., a re- 
search unit of the International Telephone and Telegraph 
Corp., has recently formally opened for use its 300-ft, alu- 
minum-sheathed tower at Nutley, N. J., which will be used 
for microwave experiments. A number of important develop- 
ments were discussed and demonstrated at the opening of the 
tower. 


National Research Corp., Cambridge, Mass., has announced 
that exclusive licensing arrangements have been concluded 
with Smith Paper, Inc., Lee, Mass., for the production of 
metallized paper for use in electrical condensers. 





ASSOCIATIONS AND SOCIETIES 





Calendar of Meetings is on page 194 
Schneider Heads AGMA 


Walter L. Schneider, vice-president of The Falk Corp., 
Milwaukee, Wis., was elected president of the American Gear 
Manufacturers Association. He has served as the associa- 
tion’s vice-president for the past year and has been active in 
its affairs for some time. 


The 1948 recipient of the Connell Award made annually 
by the AGMA is Louis D. Martin, who is gear engineer with 
the Eastman Kodak Co. The award was made to Mr. Mar- 





Louis D. Martin Walter L. Schneider 


tin for his contribution to the gearing industry, particularly 
in the fine pitch gearing field. Mr. Martin is the author of 
“New Standards Set the Pace for Fine-Pitch Gearing” in 
April 1948 ELecrricAL MANUFACTURING. 

F, W. Walker, executive vice-president of the Philadelphia 
Gear Works, Inc., Philadelphia, was elected vice-president. 





Society Elections 


The following have been elected or officially nominated to 
the society offices named for 1948-1949: 

Richard L. Templin, assistant director of research and chief 
engineer of tests, Aluminum Co. of America, New Kensing- 
ton, Pa., was nominated for president of the American So- 
ciety for Testing Materials. 

James M. Todd, New Orleans consulting engineer, was 
nominated as president of The American Society of Mechan- 
ical Engineers. 

Irwin F. Holland of Pratt & Whitney, Hartford, Conn., 
was named president of the American Society of Tool En- 
gineers. 

Dr. Harold K. Work, manager of research and develop- 
ment of the Jones and Laughlin Steel Corp., Pittsburgh, has 
been nominated for the office of president of the American 
Society for Metals. 
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for your spring order... i 


Seven spring plants—strategically located—work together 
to insure uninterrupted service to industry. Back of the 
plant you may do business with are other plants—equally 
qualified to assume production of your spring order—if needed. Enjoy 
this protection and service and select your spring source from the line-up 
below with confidence that your orders will have a safety factor of seven. 


SPRINGS = SMALL STAMPINGS 8 WIRE FORMS 
Original Divisions of the 


Associated Spring Corporation 


.... AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No ' 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 






















































E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


AU Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedd. 
Mastercratt Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—ere fully guaranteed for pertormance as well as mechanical construction. 
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Mi N in 
INDUSTRY 


J. W. McNairy has been named manager of engineering 
and manufacturing for the Appliance & Merchandise Depart- 
ment of the General Electric Co., Bridgeport, Conn. He was 
formerly manager of the engineering and planning division. 





Charles R. Schmidt has joined the Airlectron Engineering 
Co., Caldwell, N. J., as assistant chief engineer. He will take 
charge of new product development in electronic instrumenta- 
tion. Among other companies, he was with Federal Tele- 
phone and Radio Corp. as an electronic engineer. 


James F. Donahue has been named executive vice-president 
by The Lamson & Sessions Co., Cleveland. He had been vice- 
president and director since 1929 when the Foster Bolt & Nut 
Co., of which he was president, merged with Lamson. The 
following were named vice-presidents: George S. Case, Jr., 
Robert G. Patterson and James M. Rowe. 





James F. Donahue Dr. Henry H. Hausner 


Dr. Henry H. Hausner has been appointed a member of the 
staff of the Metallurgical Research and Development Lab- 
oratories of Sylvania Electric Products Inc., Bayside, L. I. 
N. Y. Dr. Hausner, a research associate and professor in 
the graduate division at New York University, will spe- 
cialize in powder metallurgy for application to electron 
tubes, lighting and special products. Among other engineering 
affiliations, he was chief research engineer for the Ceramics 
and Steatite Corp. and chief electrical engineer for the 
Nichols Research and Engineering Corp. He is a member of 
the AIEE and other societies. 


Albert J. Friedman has been appointed chief antenna de- 
velopment engineer by the J.F.D. Manufacturing Co., Inc., 
Brooklyn, N. Y. He was formerly associated with the Fed- 
eral Telephone and Radio Corp. and the Island Electronics 
Co. 


L. R. Clausen, president of J. I. Case Co., Racine, Wis., 
since 1924, has resigned. He will, however, continue in charg: 
of research, development and engineering. He has beet 
elected chairman of the board of directors. Theodore 
Johnson, executive vice-president, was elected president. He 
has been with the company since 1902. 


A. ©. Danekind has been appointed special assistant to the 
president of the Maytag Co., Newton, Iowa. He was former], 
a member of the executive staff of General Electric Co. wit! 
special assignments. 


Murray G. Crosby has founded the firm of Crosby Labora- 
tories at 126 Old Country Rd., Mineola, N. Y., where he wi 
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SEAL FOR TRICRESYL PHOSPHATE Vi , . FX 


NEW TYPE OF PACKING, SEALING AND WIPING MATERIAL SUCCESSFULLY 


RESISTS ATTACK BY TRICRESYL PHOSPHATE. 


(Right) In this Electro-Matic* filter, made by the American Air Filter Co., 
Inc., Louisville 8, Kentucky, Vistex 8430 TCR is put to a severe test. The 
filter is the electrostatic type, and the viscous plates, coated with tricresyl 
phosphate, are cleaned automatically by a combination of stationary and 
traveling wipers, using Vistex for the wiping surfaces. Though covered 
with tricresyl phosphate at all times, and subjected to abrasive action, 
these wipers last from one to four years, depending upon the type of dust 


encountered. 


(Above) Stationary and traveling wipers. The holes in the traveling wiper 
are to allow the tricresyl phosphate and dirt to flow into the fold of the 
wiper, where it is held until washed off during passage through tank at 


bottom of machine. 
*@® American Air Filter Company, Inc. 


WHE increasing use of tricresyl phos- 
phate in hydraulic systems and in 
other applications has led American Felt 
Company to produce a special type of 
Vistex that is practically immune to at- 
tack by this fluid. Sufficient experience in 
actual use has convinced engineers that 
Vistex 8430 TCR, is the perfect solution 
to the leakage and maintenance prob- 
lems heretofore encountered in systems 
employing tricresyl phosphate. 


What Vistex 8430 TCR Is. This material con- 
sists of high grade wool felt thoroughly 
impregnated with a special elastomer 
that is unaffected by tricresyl phosphate. 
The combination produces a material 
that is strong, tough, self-lubricating, 
highly resistant to wear, and unaffected 
by a wide range of conditions. Other 
standard types of Vistex were originated 
prior to the war to provide the high 
performance required of self-lubricating 
hydraulic shock absorber packings for 
automotive and military aircraft use. 
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Uses of Vistex. Packings, washers, heavy- 
duty bearing seals, gaskets, wipers—as in 
pumps, filters, die casting equipment, 
shock absorbers, valves, plungers, bear- 
ings, pistons. 


Qualities of Vistex. It is strong, tough, 
highly resistant to wear and aging, self- 
lubricating, unaffected by a wide range 
of fluids and vapors .that destroy other 
substances. Maximum operating tem- 
perature range, from —70° F. to 300° F. 
Because of the strength and toughness of 
Vistex, parts made of it can be removed 
and replaced without injury during 
maintenance operations. 


How Furnished. Vistex is supplied either in 
36” x 48” sheets, or in the form of cut 
parts. Thickness, from 1/32” to 4”, 
standard tolerance plus or minus 0.010”, 
Dimensions of cut parts are maintained 
within plus or minus 0.005”. Vistex may 
also be molded to shape. 


Four Types. There are four standard types 
of Vistex, impregnated respectively with 
Hycar, Neoprene, Buna S, and Natural 
Rubber. Other types, such as 8430 TCR, 
can be created for special purposes by 
selection of the proper impregnant. 

Write for further information about 
- —_— material. Ask for Data Sheet 

o. 14. 


AmericanFelt 
Compan 


GENERAL OFFICES: GLENVILLE, CONN. 
Engineering and Research Laboratories: 
Glenville, Conn. PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, 
Mich.; Westerly, R. |. SALES OFFICES: New 
York, Boston, Chicago, Detroit, Cleveland, 
Rochester, Philadelphia, St. Louis, Atlanta, 
Dallas, San Francisco, Los Angeles, Port- 
land, Seattle. 














A part of 
YOUR business 
you never see! 


Whether you send or receive shipments by 
Railway Express, you never see most of the 
steps required in making this complete, 
nation-wide shipping service a vital part of 
your business. 

The complete facilities of Railway Express 
are what you depend upon...the door-to- 
door convenience of pick-up and delivery in 
all cities and principal towns, the flexibility 
in meeting the needs of your particular 
industry —as well as all your personal ship- 
ping requirements. To you, Railway Express 
means fast service, always at your call. 

It's good business to say, ‘Ship 
RAILWAY EXPRESS!” 


RAILWAY EXPRESS 


. Maintains 23,000 offices (there’s one 
near your factory, office or home); 
. Uses 10,000 passenger trains every 
day; 
. - Has 18,000 motor vehicles in its pick- 
up and delivery services; 
. . Offers extra-fast Air Express with di- 
rect service to 1,078 cities and towns. 





LMZ pS 
EXPRESS 


NGaNoy 





NATION-WIDE RAIL-AIR SERVICE 


















conduct a radio-electronic consulting practice. He was form- 
erly a member of the firm of Paul Godley Co., consulting 
radio engineers. Prior to that he was a research engineer with 
Radio Corporation of America. He is a Fellow of the IRE 
and a member of the AIEE. 


International Business Machines Corp., New York City, 
elected John C. McPherson as a vice-president of the company. 
He was previously, since 1946, manager of patent research 
and development. Prior to that he was director of engineer- 
ing. With the company since 1930, he played an important 
part in the development of the IBM selective sequence elec- 
tronic calculator, 





John C. McPherson William H. Taylor 


William H. Taylor has been appointed director of engineer- 
ing for .Tinnerman Products Inc., Cleveland. Mr. Taylor 
joined the company in 1945. Prior to that he had been with 
Budd Manufacturing Co. and Douglas Aircraft Co. 


S. J. Levine has been appointed manager of engineering for 
General Electric Co.’s Air Conditioning Dept., Bloomfield, 
N. J. He replaces W. E. Johnson who has been transferred 
to the company’s Nucleonics Department. With G-E since 
1928, Mr. Levine has held various engineering positions. 


Frank J. Kennedy, manager of the engineering department 
at the Ambridge, Pa., plant of National Electric Products 
Corp., Pittsburgh, Pa., has been elected a vice-president of 
the corporation. Mr. Kennedy has been with the company 
since 1919, 


Felix Wunsch, a member of the engineering staff of Leeds 
& Northrup Co., Philadelphia, and inventor of numerous cir- 
cuits widely used in electrical measuring instruments, has 
retired. Mr. Wunsch has been with the company since 1905. 


William C. White, director of electronics research for the 
General Electric Co., Schenectady, N. Y., was one of the 
1948 recipients of Columbia University’s medal for excellence. 
He is an engineering graduate of Columbia, class of 1912. 


Earl O. Shreve, vice-president of the General [Electric Co. 
on the president’s staff and recently re-elected for a second 
term president of the U. S. Chamber of Commerce, has re- 
tired from the company after 44 years of service. 


Walter Geist was elected to his seventh term as president of 
the Allis-Chalmers Manufacturing Co., Milwaukee, Wis. All 
officers and directors of the company were also re-elected. 
In addition, among other new officers, E. H. Brown was 


| elected vice-president in charge of engineering development 


Jefferson Electric Co., Bellwood, IIl., has announced the 
election of J. M. Bennan, vice-president, and G. W. Ziegler, 
vice-president in charge of production, as members of the 
board of directors. 


The Federated Metals Division of American Smelting & 
Refining Co. has appointed Raymond A. Quadt as assistant 
manager of its general aluminum department. With the com- 
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Triplett can supply on 
short notice and with 


your own name electrical 
meters in 144", 2", 3", 4", 
5", 6" and 7" sizes in 
round, rectangular, square 
and fan shapes; wide 
flange, narrow flange, 
flush projection and port- 
able. Molded and metal 
cases. Rear illumination, 
special dials and other 
features available on most 
models. 





W-— With your own name and trademark 


on TRIPLETT-MADE METERS 


And it can be done with the greatest of ease in 
Triplett’s self-contained electrical Instrument factory. 
Here are designers and etching and printing equip- 
ment. Your name and your trademark can be easily and 
economically reproduced. 

And you will be surprised that this can be done at little or no 
additional cost depending on whether the quantity run at any 
One time permits marginal use of equipment. 

A half century of instrument know how is built into these fine 
electrical meters. No matter how specialized your require- 
ment may seem the chances are that Triplett has already 
engineered and tooled up for a design so nearly akin 
that a few inexpensive changes or additions will suffice. 

From screw machine parts to plastic moldings, 
from moving elements to dial faces, all are fabri- 
cated in Triplett’s modern air-conditioned fac- 
tory...equipped with special humidity and 
dust controls in assembly rooms. This 
self-contained factory means one over 
all profit mark up with better quality 
control and consequent savings 
to you. 





Why not write now for complete information on meters with your own name. Be sure your 


files are up-to-date with current Triplett Catalog and descriptive literature. 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY ° BLUFFTON, OHIO, U.S.A. 


In Canada: Triplett Instruments of Canada, Georgetown, Ontario 
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FROM ROD STOCK 
TO SUPPORT BLOCK 


That smooth cylinder of Taylor Phenol Fibre 
pictured above doesn’t appear very complex. 

But with a few deft motions in the machine 
shop, it becomes the hinge support block 
shown below . . . intricate, carefully engi- 
neered, highly specialized. 

Sheets, rods, and tubes of Taylor Laminated 
Plastics, in various formulations, are serving 
industry in more ways every day. Their ma- 
chineability is a paramount factor. 

For a dependable source of supply for Phenol 
Fibre, Vulcanized Fibre, or special laminates 

. get in touch with Taylor. For fabricating 
service, too . . . with on-schedule deliveries 

. depend on Taylor. You'll get the kind of 
service that eliminates production headaches. 
As a starter, send a sketch or blueprint today. 


We'll tell you exactly what we can do for you. 


TAYZLOR 
EIiBRE 


COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE « VULCANIZED FIBRE 
Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNA, 
Offices in Principal Cities ¢ Pacific Coast Plant: LA VERNE, CAL. 
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pany since 1942, Mr. Quadt has been in charge of all Fed- 
erated aluminum research operations at the Central Research 
Laboratories of American Smelting. He is a member of the 
ASM, ASTM and AIME among other associations. He will 
make his headquarters in New York City. 


Dr. Warren S. Peterson has been selected to supervise the 
physical metallurgy laboratory of the new Kaiser Aluminum 
Research Department of The Permanente Metals Corp., Spo- 
kane, Wash. Dr. Peterson was previously with the research 
department of the Air Reduction Sales Co. and Aluminum 
Co. of America. 


C. D. Hepler has been named general manager of the Con- 
struction Materials Department, a new operating department 
of the General Electric Co. Mr. Hepler was formerly vice- 
president in charge of marketing for The Trumbull Electric 
Manufacturing Co., a G-E affiliate. An electrical engineer, 
Mr. Hepler had been with the Trumbull organization since 
1929. The new department with headquarters at Bridgeport, 
Conn., will be responsible for the products of the following 
present divisions of the Appliance and Merchandise Depart- 
ment: wire and cable, wiring devices, accessory equipment, 
conduit products, Tungar and metallic rectifiers. 





N. F. Shofstall 


Cc. D. Hepler 


N. F. Shofstall has been placed in charge of all engineering 
for the General Electric Co.’s Receiver Division with head- 
quarters at Electronics Park, Syracuse, N. Y. His new title 
is division engineer. Mr. Shofstall succeeds ©. G. Fick who 
has been transferred to the company’s Research Laboratory 
at Schene tady, N. Y. With the company since 1929, with 
the exception of a period 1933-1934, Mr. Shofstall has held a 
number of engineering positions. 


Hans Peter Nelson, Park Ridge, IIl., industrial designer and 
engineer, has recently become associated in a directing ca- 
pacity with the Midwestern Technical Institute, Chicago. Mr. 
Nelson also maintains his own design offices. Among the 
companies he has served in consulting capacities are various 
electrical manufacturers. 


Raymond J. Hurley has been elected chairman of the board 
of the Thor Corp., Chicago, to succeed his brother E. N. 
Hurley, deceased. The new board chairman has been one of 
its directors since 1927. 


J. E. Rumpler becomes assistant general manager and Ed. 
Mike becomes works manager of Kurz-Kasch, Inc., plastics 
molders, Dayton, Ohio. Both men have been with the com- 
pany since 1925. 


Games Slayter, vice-president in charge of research and 
development of Owens-Corning Fiberglas Corp., Toledo, Ohio, 
was recently awarded the 1948 Medal of the Industrial Re- 
search Institute “for his outstanding contribution to the field 
of industrial research; the development of processes for the 
manufacture of glass fibers; and the effective integration 
of his research into commercial application.” 


The John C. Dolph Co., Newark, N. J., has appointed 
Walter E. Harvey as director of product development and 
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TO FASTEN QUALITY 


Purpose of a fastener is to fasten. So 
the cheapest fastener is the one that 
fastens best, with minimum time for 
assembly, maximum holding power 
per dollar, and the ultimate contri- 
bution to the finished product’s ap- 
pearance. 


Manufacturers of machinery and 
equipment have learned that speci- 
fying RB&W Cap Screws saves 
money all along the line. RB&W’s 
investments in spheroidizing furnaces 
to improve structure of high carbon 
and alloy steels . . . mills to draw its 
own wire to closest tolerances .. . 
atmospheric-controlled furnaces for 
scientific heat treatment . . . are as 
important as the modern production 
machines in contributing to True 
Fastener Economy. 


On any problem involving bolts, 
nuts, screws, rivets or specials, 
RB&W engineers will help you attain 
True Fastener Economy. 
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DESIGNING FOR T.F.E. Correct use 

of RB&W Cap Screws often permits 

reduction in number and size of 

— saving time and increasing 
of assembly. 


TRUE FASTENER ECONOMY 
IS THE LOWEST TOTAL OF ALL 


FASTENING COSTS 


RUSSELL, BURDSALL & WARD 


t.fie. 





WITH QUALITY 





CAP SCREWS FOR SEVERE SERVICE. 
Uniformly high — maximum 
toughness and adherence to close 
tolerances equip RB&W Cap Screws 
for severe stress conditions. 


BOLT AND NUT COMPANY 








SUPERIOR APPEARANCE. The su- 
perior — of RB&W Cap Screws 
of the as- 


THE COMPLETE 


QUALITY LINE 





Years Making Strong the Things That Make Imerica Shong 
































































THERE’S AN 


IDEAL | 


WIRE STRIPPER 


a 


EVERY TYPE 
OF WIRE 


No matter what type of wire you use — cotton, silk 
... synthetic (plastic) ... rubber... glass ... or asbes- 
tos covered — you can strip it better and faster with an 
Ideal Wire Stripper. There’s a size and style for prac- 
tically every requirement—for quick, clean stripping 
of single or parallel conductors... rectangular, round 
or flat... solid or stranded wires. 

Available in power, hand and foot operated 
models, each Ideal Wire Stripper is designed for a 
specific job; built for easy, cost-cutting operation on 
intermittent or volume production. 

Ask your wholesaler for full details and prices 
and... 


Submit Wire Samples 





Send samples of the wire you are now using, with 
production requirements. Ideal Engineers will be glad 
to recommend the stripper best suited to your needs. 

Mfd. by IDEAL INDUSTRIES, 


Inc. Sycamore, Illinois. 


Most Complete Line of Wire 
Strippers on the Market 


fi 


Distributed Oe 


ae RSL Ray eth 


CANADIAN 


DISTRIBUTOR: IRVING SMITH, LTD., MONTREAL 
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| executive vice-president. 
| of National Screw were re-elected. 





research. Mr. Harvey comes to Dolph with a wide back- 
ground of experience with several companies in the chemical 
and related fields, including nine years in an important ex- 
ecutive and technical post with a leading manufacturer of 
insulating varnish. He has been active on numerous ASTM 
committees. In his work with Dolph, Mr. Harvey will be 
in charge of an expanded research program. 


Carl H. Krause has been appointed works manager of the 
newly established New York Works of The Trumbull Elec- 
tric Manufacturing Co.,, Inc., Plainville, Conn. He was pre- 
viously a supervising engineer at Western Electric Co. Mr. 
Krause is a member of several technical societies, among 
them being the American Institute of Electrical Engineers. 
The New York Works of Trumbull Electric are located at 
Maspeth, L. I, N. Y. 


Maas & Waldstein Co., Newark, N. J., has announced the 
election of G. Klinkenstein, formerly vice-president and gen- 
eral manager, as president of the company. Mr. Klinkenstein 
has been with Maas & Waldstein since 1915. 


F. J. Stokes, founder and president since 1895 of the F. J 
Stokes Machine Co., Philadelphia, has become chairman of the 
board, and is succeeded as president by Francis Dougherty, Jr. 


| Mr. Dougherty has been with the company since 1928. 


The Electric Auto-Lite Co., Toledo, Ohio, has announced 
the re-election of Royce G. Martin as president. The com- 
pany has also announced the election of three new vice-presi- 
dents: ©. M. Adams, F. H. Drummond and Robert Twells. 
All the other officers were re-named to their positions. 


The Hydraulic Press Manufacturing Co., Mt. Gilead, Ohio, 
has appointed Howard M. Hubbard as president. H. A. 
Toulmin, Jr., former president, resigned the latter part of 
last year. For the past three years, Mr. Hubbard has been 
a consulting and development engineer. Among his prior con- 
nections, he was president of The Elliott Co. and the Green- 
field Tape and Die Corp. 


George S. Hastings, head of the patent department and a 


| member of the board of directors of the American Machine 
& Foundry Co., New York City, has been appointed a vice- 


president. He has been with the company since 1928. 


Dr. H. P. Gregor, assistant professor of physical chemistry 
at the Brooklyn Polytechnic Institute, has been retained by 
Sylvania Electric Products Inc. as a consultant. He will serve 
as a specialist in colloid chemistry important to research and 
advanced development in the electron tube field. 


L. W. Hamper has been named president of The Coolerator 
Co., Duluth, Minn. In assuming his new duties as executive 
head of The Coolerator Co. Mr. Hamper will also retain 
his position as vice-president of Gibson Refrigerator Co., 
which has recently purchased Coolerator. 


Following the merger of The Hodell Chain Co., Cleveland, 


| with The National Screw & Manufacturing Co., also Cleve- 


land, Fred G. Hodell was elected a director and vice-presi- 
dent of National Screw. Charles F. Newpher was elected 
All the other directors and officers 


Charles Davies, industrial designer, New York City, has 
been appointed design consultant for the U. S. Air Condi- 
tioning Corp., Minneapolis, Minn. He was formerly president 
of the Davies Air Filter Co. 


J. ©. Armor has been promoted from head of the power 
transformer design section to consulting engineer at the 
Pittsburgh, Pa., Works of AllissChalmers Manufacturing Co. 
He joined the company in 1927 when the Pittsburgh Trans- 
former Co. with whom he was associated as design engineer 
was acquired by Allis-Chalmers. He is a Fellow of the AIEE 


Oscar A. Ahlers was recently elected a vice-president of the 


| Sheffield Corp., Dayton, Ohio. Mr. Ahlers has been a memter 


of the Sheffield organization for 23 years. 
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READY NOW.. 


New 24-page edition 
WRITE FOR YOUR COPY TODAY 


Ten technical 


discussions 


Useful charts 













A new, enlarged edition of “Armstrong’s Gasket 
and Sealing Materials” is ready for you now. 
All the technical data that made the first edition 
of this booklet so useful have been retained. 
Application data have been added to show how 
specific Armstrong’s stock materials may be put 
to specialized uses in the radio, electrical, auto- 
motive, petroleum, and transportation indus- 
tries. Government specification listings and the 
various materials charts are up to date. 





ARMSTRONG’S 


297? 
100% xy 93,000 
Te £1,000%* 





FOO 


— 


i 


Typical 
applications 


Data on 
gasket materials 


If you design or buy gaskets and seals made 
of synthetic rubber, cork-and-synthetic rubber, 
cork composition, or fiber sheet materials, you 
will find helpful information in “Armstrong’s 
Gasket and Sealing Materials.” Much of the 
information this booklet offers is available no- 
where else. A copy may be yours for the asking. 
Write today to Armstrong Cork Com- : 
pany, Gaskets and Packings Depart- @® 


ment, 9507 Arch Street, Lancaster, Pa. 


GASKETS © PACKINGS @ SEALS 
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are discussed. 


STRIKING A BALANCE 


Many difficult problems in the design of 
electrical equipment are posed by the 
interplay of electrical and mechanical 
properties in the performance of insu- 
lating materials. Unfortunately, there is 
no direct correlation between these 
properties. High tensile strength, for ex- 
ample, may or may not be accompanied 
by high dielectric strength (see table 
below). 

Differing mechanical and electrical 
reactions to service conditions are also 
noted. For example, while moisture is 
being driven off during a temperature 
rise, dielectric strength of electrical in- 
sulation may increase temporarily!, and 
mechanical strength may decrease. In 
some instances it has been observed that 
mechanical stresses approaching the 
elastic limit of the material may reduce 
the electrical breakdown strength con- 
siderably?. In other cases, however, elec- 
trical insulation may become extremely 
weakened and embrittled, yet still per- 


LAMICOID SHEETS — AVERAGE VALUES 





Moisture Dielectric 
Tensile Absorption Strength 
NEMA Strength % by weight v/m 1/16 to 1/8 
Grade Ibs./sq. in. 1”°x3”x1/16” th. short time 





x 12500 4.0 500 
P 8000 3.0 500 
Xx 8000 1.1 500 
XXP 8000 1.3 500 
XXX 7000 1.0 470 
XXXP 7000 1.0 470 
c 9500 i. 150 
CE 8000 1.5 360 
L 9000 2.0 150 
LE 8500 1.2 360 
A 8000 1.25 160 
AA 10000 1.5 50 





form effectively as a dielectric so long as 
it remains mechanically undisturbed. 
Obviously, there is no easy rule for 
striking the proper balance between 
properties: often, combination mate- 
rials can be selected which bring to- 
gether good electrical properties of one 
material with mechanical strength of 
another. Individual conditions related 
to fabrication, assembly and service will 
determine the choice in each instance. 


MECHANICAL STRENGTH TESTS 
AN AID 


Mechanical strength tests, while they 
seldom duplicate the conditions of 
service, are indispensable in determin- 
ing which materials or combinations of 
materials will be best suited for a specific 
application. It is well to remember, 
however, that materials react differently 
to humidity and temperature rise, in- 
fluencing their response to tensile stress 
as well as their dielectric strength. 


TENSILE STRENGTH TEST® 


Standard methods have been set up to 
determine the tensile strength of sheet 
and plate materials used in electrical in- 
sulation. These methods include the 
standardization of temperature and hu- 
midity conditions to which test speci- 
mens are subjected before and during 
testing. 

The testing machine consists of (a) a 
fixed member carrying one grip, (b) a 
movable member carrying another grip, 
(& grips for holding the sample, which 
are self-aligning and provide means to 
prevent slippage, (d) a drive mechanism 
which impels the movable member at a 
uniform, controlled velocity, and (e) a 
load indicator to show total tensile load 
carried by the test specimen. 

Figure 1 illustrates a tension test speci- 
men for sheet insulating materials. Ex- 
act specifications according to material 
types and thicknesses are completely de- 
fined in ASTM Designation D229-46. In 
all cases the length of the reduced sec- 
tion and the radius of curvature are 
fixed. The 3” radius of curvature was 
selected as sufficiently lange to minimize 
breaks outside the reduced section or at 
the point of curvature. 

Tensile strength is obtained by divid- 
ing the total load in pounds required to 





pull the sample apart by the area of 
cross - section in square inches at the 
breakage point, and is expressed in 
pounds per square inch. 

Test reports include: (1) identifica- 
tion of material; (2) method of prepar- 
ing test specimen; (3) type of test speci- 
men and dimensions; (4) conditioning 
of sample; (5) ambient conditions of 
test; (6) number of specimens tested; 
(7) speed of testing; (8) mean rate of 
stressing; (9) mean rate of straining; 
(10) tensile strength, average value and 
average deviation; (11) percentage elon- 
gation, average value and average devia- 
tion; (12) elastic modulus, average value 
and average deviation; (13) date. 

* See Advertisement No. 4 in this series. 


® See Advertisement No. 3 in this series. 
* ASTM Designation D229-46. 








enuseas D---- 
Distance between es 
at Start of Test 
-G->\. 
| Gage rk rit 
| + 
o] 
| | 4 
| Length of | 
* Sechon| 
acceler ae ciand 
cinemiiivenliiaiaietis - [-------—--— 
Thickness (T) 
Dimension Over 4”, 
(inches) VY” orunder toY2” Incl. Over V2” tol” 

G 0.750 1.125 1.500 
Ww 0.500 0.750 1.000 
F 2.250 2.250 2.250 
G 2.000 2.000 2.000 
D 4.5 4.5 5.25 
L 8.5 9.75 12. 
Radius 3 3 3 





Figure 1—Tension test specimen for sheet and 
plate insulating materials, Type |”. 
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“MICO” ELECTRICAL INSULATION OFFERS MANY COMBINATIONS OF PROPERTIES 


Increased efficiency in manufacture and improved product offers a line of insulating materials with a wide variety of 
performance are determined by the selection of the electrical properties in many combinations to meet any requirements 
insulating material which affords the best combination of for balanced design. Illustrated below are several applica- 
properties for each specific use. Mica Insulator Company tions employing well-balanced properties to advantage. 















LAMICOID combines excellent fabricating prop- 
erties with good electrical characteristics for this 
terminal block. Because it can be easily machined, 
sawed, drilled and printed for circuit identifica- 
tion, its use results in manufacturing economy. 
For terminal connections that must be sealed 
against moisture and various liquids, Lamicoid is 
obtainable with bonded rubber surface. 


MICANITE sheets, sleeves and tapes can be 
used to good advantage for such applica- 


tions as this 12,000/ 16,000 KVA, 3 ph trans- 
former. In combination with such carriers 
as Fiberglas, condenser paper and cloth, 
the excellent dielectric properties of mica 
are secured with the good mechanical prop- 
erties of these other materials. 


EMPIRE silicone varnished Fiberglas possesses excel- 
lent physical characteristics — high tensile strength, 
small stretch, flexibility and good resistance to moisture, 
most acids, corona, ozone and high temperature. It will 
withstand temperatures from 175°C (347°F) to 250°C 
(482°F). These qualities combined with good dielectric 
strength provide dependability for wrapping cores of 
armatures, stators, and transformers. 





Mica Insulator Company has specialized in the development and manufacture of elec- 
trical insulating materials for 55 years. We offer a complete line to meet all your needs. 
Bring your problems on electrical insulation to our Technical Service Department. 
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Quick DELIVERY 


Any Cype--- Any Size-.. Any Quantity 


It is no longer necessary to put up with delays in secur- 
ing Sleeve Bearings. Simply get in touch with Johnson 
Call Bronze. Regardless of the type you require . . . cast bronze, 
-¢ babbitt and bronze, steel and babbitt, steel and bronze, 
JOHNSON BRONZE rolled sheet bronze, powder metallurgy or aluminum alloy 
. . . we can give you prompt, efficient service. If your 
ar requirements are standard stock sizes, we can ship your 
ATLANTA _—sKANSAS CITY order the same day it is received. 


BALTIMORE LOS ANGELES 
BUFFALO = MINNEAPOLIS When you are not sure which type will best serve your 


CAMBRIDGE NEW YORK needs, consult with our engineers. We will gladly study 
CHICAGO =NEWARK your requirements from every angle and give you an 
CINCINNATI PHILADELPHIA unbiased, authoritative report without obligation. All of 
Gann siTeeTeen our recommendations will be based on facts supported by 
DALLAS SAINT LOUIS : 
DENVER SAN FRANCISCO more than forty years exclusive bearing experience. Re- 
DETROIT SEATTLE member, when you need Sleeve Bearings come to Johnson 
Bronze first! You cannot buy finer bearings at any price 
... OF any quicker. 


JOHNSON @@™ BRONZE 


UTA 7 Cn OOO 
570 S$. MILL STREET Wag NEW CASTLE, PA. 
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Help to sell your product 
before the sale 


BEFORE THE SALE—Flamenol cord sets provide an added selling 
point on appliances. They provide extra selling features and a 
number of advantages which include a good-looking plug that 
is securely molded to the cord. The plug construction makes 
for easy gripping when inserting in or removing from socket. 
And, the cord sets carry one of America’s best-known trade- 
marks—the confidence-inspiring General Electric name. Often, 
they supply the sales ‘‘clincher,’’ with a critical shopper. 


AFTER THE SALE— This is when users really appreciate the 
thoughtfulness of including a hard-wearing, but good-looking, 
cord set. The Flamenol cord set’s smooth, thermoplastic insu- 
lation resists oil, acids, grime, and many other service hazards 
—cleans in a jiffy with a quick wipe. And, it won’t kink, fray, 
or pull loose from the plug. Prongs stay straight and true, 
because they’re doubly strong, and are molded in the plug. 






Help to keep it sold afterwards 


So, it's a wise designer—and manvu- 
facturer, too—who specifies these 
General Electric Flamenol cord sets. 
They make a hit with production men, 
too, because of the simplicity and 
ease with which they are handled on 
the assembly line. They are readily 
available in 6-, 8-, and 11-foot 
lengths. 


We've made millions of cord sets 
for such appliances as clocks, lamps, 
fans, radios, business machines, and 
other light-duty appliances. Many 
kinds are available from stock sup- 
plies for immediate shipment. Or, if 
yours is a special problem, we will be 
glad to work with you in designing 
and manufacturing cord sets to your 
exact specifications. Write to Section 
Q20-722, General Electric Company, 
Bridgeport 2, Connecticut. 


*TRADE-MARK REG. U.S. PAT. OFF. 
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Compare the Maintenance Saving 


IT’S A STOCK MOTOR 
““MADE-TO-ORDER”’ 
FOR THE TOUGHEST SERVICE —— 


“Time-out for clean-out” is the bugbear that boosts main- 
Sor GULEY GENUINE edcddien of, evn or. tenance of most totally-enclosed, fan-cooled motors. But “‘time- 
borne lint is no problem. It can be cleared from the air out” is designed out of the C-W SEALEDPOWER Motor. Because 
grille of the fan cowl, or the cowl vent, with a whisk of a - z ‘ 
brush while the motor is running. there are no easily-clogged, hard-to-clean internal ventilating 


assages, you don’t have to take it apart to clean it. 
ges, y 


ONLY THE SEALEDPOWER MOTOR has exterior cooling, with the 
fan driven airstream blowing over the finned frame, carrying dust 
and fumes outside and away. 


IT’S A PRODUCTION BOOSTER! You can install a SEALEDPOWER 
and forget it... it cleans itself. Even under extremely dirty conditions, 
the SEALEDPOWER keeps production going many times longer than 
“ventilating passage” motors without a shut-down for cleaning. Just 
figure the production time gained. 


es CONTINUOUS COOL-RUNNING EFFICIENCY The exclusive out- 
for Sees, Se : _ for driving = side fin construction provides over 150% more cooling surface. And 
, thi ft vinci ° ° ° 
aenlatetite, he high resistance of ciety dat ine cool operation is continuous, year after year, because no blanket of 
frame to corrosion. dust can pile up to block escaping heat. 


BEATS RUST AND CORROSION The frame of the SEALED- 
POWER is rugged cast iron, for highest resistance to conditions of 
excessive moisture and. corrosion. There is no steel to rust. Vital 
operating parts are sealed securely in a pocket of clean air. 


SEALEDPOWER is now available in new ratings...3 to 40 hp... 
horizontal and vertical with NEMA “C” face, “B” or “D” flange 
mountings. Talk over your motor needs with a Crocker-Wheeler 
representative. Or, write for descriptive data on Crocker-Wheeler 
AC and DC motors and generators, and flexible couplings. 





Under showers of CHIPS and OIL Powering a machine 
tool, this SEALEDPOWER motor proves its effective seal 
against chips, splashing oil or coolant, vapors, or dust. 










FOR ANY APPLICATION WHERE 
EXCESSIVE MAINTENANCE IS INDICATED ee tlt ee ed Sealedpower Motors Wound Rotor Motors 
—specify SEALEDPOWER and SAVE 


: 
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a Hendy Corporation 


Cc 
ACTURING 
ELECTRIC aasagrevrs os The sou 


Branch Offices: New York, Ph 
tatives in pr 


Los Angeles, 


d, 
Cincinnati, Clevelan p. C. — Represe® 


Washington", 
AND 


Chicage, 
pittsburgh, 


MOTORS 


Boston, 
San Francisco, 


QuaLityY 


Before You Tt Pv bd totally-enclosed motor, 
be sure to read why SEALEDPOWER will prove a “main- 
'enance miser” tor you. This new booklet, “It’s Different 
~it’s a Dollar-saver,” is packed with facts no savings- 
minded motor user can afford to overlook. Write for it. 


GENERATORS 






150 MORE 
COOLING SURFACE 


is provided by the radiating 


Tre rs exclusive with the arn’, 
SEALEDPOWER. Here Rata tt) 
y treamers trace the fan-driven 


airstream that blows dust and 
fumes outside and away 


PERE 3, N- J- 


iladelphia, 
incipal cities. 


1888 


ee ee 


Crocker-Wheeler Electric Mfg. Co. 
Ampere 3, N. J. 
Send the SEALEDPOWER Motor Booklet, “It’s Different — it's a Dollar-Saver’. 
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available 


from stock 


OHIO GEAR motorized speed reducers 







DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 


Buffalo, N. Y. 
F. E., Allen 


Buffalo, N. Y. 
S. H. Pooley Belting Co. 


Chicago 7, Illinois 
Schrade-Batterson Co. 


*Dayton, Ohio 
E. C. Hawk Co. 


Detroit 26, Mich. 
George P. Coulter 


Detroit 6, Michigan 
Eynon-Dakin Co. 


*Findlay, Ohio 


Bearing & Transmission Co. 


*Hagerstown, Md. 


Hagerstown Equipment Co. 


Indianapolis, Indiana 
A. R. Young 
*Los Angeles, Calif. 


J .W. Minder Chain & 
Gear Co. 


Louisville, Ky. 
Alfred Halliday 
Milwaukee, Wisconsin 
R. W. Ballentine 
*Minneapolis, Minn. 
Industrial Supply Co. 


*New York City 13, N. Y. 
Patron Transmission Co. 
Inc. 


*North Kansas City, Mo. 
Sesco Engineering & Supply 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa. 
Robert L. Latimer Co. 
*Philadelphia 6, Pa. 
Rothman Belting & 
Equipment Co. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 


*San Francisco, Calif. 
The Adam Hill Co. 


*St. Louis, Mo. 
The Essmueller Co. 


Toledo, Ohio 
The Bearing & Trans- 
mission Co. 
IN CANADA 


*Montreal, Quebec, Canada 
John Braidwood & Sons, 
Ltd. 


*Stocks Carried. 


THE OHIO GEAR COMPANY 


1358 EAST 179th STREET « CLEVELAND 10, OHIO 








in % and ‘3 H. P. 
capacities 


Are you looking for a sturdy, compact, economical 
motorized speed reducer? Then the new Ohio Gear 
Motorized Reducer may be your answer. It is a 
sturdy, compact single reduction unit, simple and 
practical in design, attractive in appearance. Motor 
and reducer are engineered as an integral unit. 


Housing is precision machined from special alumi- 
num alloy. Worm and shaft is of hardened steel, in- 
tegral and ball bearing mounted. Worm wheel is of 
special gear bronze. Motor is drip-proof construc- 
tion. All welded, pure copper-bar rotor. Special 
TORQ Syncrosnap starting switch. Available in 115 
volt, single phase, capacitor type; 230 volt, single 
phase, capacitor type; 220/440 volt, three phase. 
Ratios: 5-1 to 72-1, capacities 14 and 14 H.P. 


Send for complete information and check this new 
Motorized Reducer for your requirements. 
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WHAT COULD YOU DO 


WITH THESE NICKELOID METALS? 


Remember, Nickeloid Metals can be stamped, formed, drawn 
without harming their mirror-like finishes. Available in 
sheets, coils . . . wide range of sizes, gauges, and tempers. 


DO of Pre-plated Metal Leadership 


we 


AMERICAN 
NICKELOID 


NICKEL > CHROMIUM> BRASS - COPPER ZINC % * 
EStectre- plated VO ALL COMMON Base METALS <= Established 1898 
ALSO LACQUERED COLORS w 


“Op SHEETS AND Cons oe 


Sp ge PERU 3, ILLINOIS 
AND tancts* 


OF pre-pLate? 
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RESISTS .. . ozone, wear, sunlight, 
water, chemicals and most other nor- 
mally destructive factors. 


GIVES YOU... 14 colors including 
NEMA standards. 


PROVIDES . . . more conductors for a 


given space. 
HAS... excellent electrical properties. 


IS . . . easy to draw, easy to strip. And 
is light in weight. 


Wire and cable insulation made from Geon 
polyvinyl resins is suitable for industrial, 
manufacturing and utilities wiring. Where 
the best wire and cable insulation is re- 
required, specify Geon by name. For infor- 
mation regarding special applications, 
write B. F. Goodrich Chemical Company, 
Department I-7, Rose Building, Cleveland 
15, Ohio. In Canada, Kitchener, Ont. 


B. F. Goodrich Chemical Company .. 232.2. 


GEON polyvinyl materials « HYCAR American rubber « KRISTON thermosetting resins « GOOD-RITE chemicals 
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The Acme No, 3 Steelstrapper uses 23 Waldes Truarc Retaining 
Rings to position and hold shafts against frequent heavy pressure. 


“The use of Truarc Retaining Rings permits 
centerless grinding of pins instead of plunge- 
grinding. This eliminates the problem of taper 
and reduces the required tensional tolerances of 
these parts,” reports Acme Steel Company of 
Chicago. ‘Furthermore, use of Truarc rings gives 
the Steelstrapper smoother lines by eliminating 
unsightly projections. This results in a more 
streamlined housing, a definite sales advantage.” 


Making repairs is much easier too, because 


i 
| 
j 


2. TROUARE 


REG. U. S, PAT. OFF. 


wert” tng %, aah 


" 23 Truare rings permit changeover 
to centerless grinding savings 


Truarc simplifies assembly and disassembly. 
Truarc rings are precision engineered, may be 
used over.and over again, remain always circu- 
lar to give a never-failing grip. Wherever you 
use machined shoulders, nuts, bolts, snap rings, 
cotter pins—there’s a Truarc ring that does a 
better job of holding parts together. Truarc cuts 
costs, adds sales advantages. Waldes Truarc 
engineers will be glad to show how Truarc can 
help you. Send us your problem. 


@ Send for new Truarc booklet, 
“New Development In Retaining Rings“ 


Waldes Kohinoor, Inc., 47-10 Austel Place 17Z 


Long Island City 1, N. Y. 


Please send booklet, “New Development In Retaining 


Rings" to; 


Name 


elena gical innit tcsnaamnnab sini Sia 


Company. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. 8. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS. PEND. 


INNO ON scene ipnisiteennsncsiilnna Rni 
a ae ee 
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PRODUCT IMPROVEMENT THROUGH BRIDGEPORT ENGINEERING ALLOYS 


Springs are often the most vital elements 
in a piece of electrical or mechanical 
equipment. Good design, fine workman- 
ship, and the best of materials for other 
components can be completely nullified 
by a vital spring part which lacks the 
necessary endurance and dependability. 

Fatigue resistance, liveliness, and de- 
pendability in a spring material cannot 
be seen even with a microscope. They 
depend not only upon alloy composition 
but also upon such factors as melting 
practice, casting techniques, and process- 
ing methods used at the mill. Manufac- 
turers frequently determine such properties 
by life-testing devices which record the 
number of times a spring part performs 
before it breaks down or loses its efficiency. 

In addition, selection of spring materi- 
als involves consideration of other 


BRIDGEPORT’ SPRING ALLOYS 


FOR DEPENDABILITY AND LONG LIFE 





properties, such as resistance to corrosion 
and to the effects of arcing; electrical 
conductivity or resistance; the ability to 
withstand stamping, bending, and form- 
ing; suitability for electro-plating as well 
as soldering and welding. 

Before establishing definite specifica- 
tions for alloy and temper of spring 
material, it will pay metal fabricators to 
work closely with Bridgeport’s Laboratory 
to determine which of the many spring 
alloys available in phosphor bronze, 
nickel silver, aluminum bronze, or brass 
will best serve the purpose. Contact the 
nearest Bridgeport office, and write for 
Bridgeport’s 128-page Technical Hand- 
book, which contains valuable informa- 
tion On composition, applications, proper- 
ties, and specifications of copper-base 
alloys. 


Mills at Bridgeport, Connecticut, and Indianapolis, Ind. 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT « Established 1865 
“Bridgeport” 


In Canada—Noranda Copper and Brass Limited, Montreal 





BRIDGEPORT BRASS 


BRASS - BRONZE - COPPER - DURONZE—STRIP - ROD + WIRE > TUBING 
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He is in that shell and eventually he is going to hatch out, 
grow up and be a bird. What kind, we don’t know, 
because we don't know anything about his papa and 
mamma. 


A lot of new things are in the shell right now, on the verge 
of hatching. Many of them are electrical, requiring 
various kinds of insulation — in fact, because of insulation, 
right or wrong, they are going to grow up into real big 
birds, or, they are going to die of the “pip” before they 
get their feathers. 


We said “because of insulation” — and that is what we 
meant. Of all the items in the assembly, insulation probably 
represents the least cost and is of the most vital importance. 


Mica is insulation. Mica with the right name in front of it 
is Mica at its best — MACALLEN MICA. 


Whatever goes into the shell (or into the product) is 
going to come out true to kind. These new electrical 
devices you are hatching are not going to be a bit 
better than their insulation. 


MACALLEN MICA 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


when you think of MICA, think of MACALLEN jz 


THE MA ALLEN COMPANY :.. MACALLEN STREET @ BOSTON 27, MASS. 
C CHICAGO: 565 W. WASHINGTON BLVD. e CLEVELAND: 1231 SUPERIOR AVE, 
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Natvar Products 


@ Varnished cambric—straight cut and bias 
@ Varnished cable tape 

® Varnished canvas 

®@ Varnished duck 

© Varnished silk 

@ Varnished special rayon 

®@ Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

@ Varnished papers 

@ Varnished tubings and sleevings 

®@ Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded vinyl identification markers 


Ask for Catalog No. 21 


THE N 


TELEPHONE 
RAHWAY 7-2171 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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Trains and accessories built by The Lionel Corporation are a source 
of satisfaction not only because they look authentic, but because 
they actually operate for years, absorbing the shock of collisions, 
derailments, wrecks, and still surviving to run on schedule for the 
next generation —that is, if the youngsters can get the controls away 
from their parents, 


Natvar Saturated Fiberglas and Natvar Saturated Rayon Sleev- 
ings are used on internal circuits because they give ample an 
uniform protection, and because they are smooth and easy to apply. 


If your requirements call for insulating materials with good physi- 
cal and electrical performance characteristics, it will pay you to use 
Natvar. Get in touch with your Natvar distributor, or with us direct. 


CABLE ADDRESS 
NATVAR: RAHWAY, N, J. 
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EverLOCK WASHERS have been used on all 
winning cars at the Indianapolis 500-mile 


Classic for the past thirteen years. 


I played safe and used EverLOCK! They 
did a real job in holding the car together. 








BO 









For nine consecutive races, 1936 to 1948, when they've flagged down 
the first, second, and third place winners at Indianapolis, they’ve also 
flagged EverLOCK WASHERS. Top race car builders specify Ever- 
LOCK because they know its wide chisel edges, gripping under 




















powerful spring tension, will give complete protection against the EverLOCKS 
loosening action of terrific vibration and strain during that grueling sure can take = 
500-mile run. Examination of winning cars in every race from 1936 Congratulations! 


to 1948 has shown every EverLOCK WASHER as tight at the finish Bull Nrllaxd- 
as at the start. 





Here’s convincing proof that EverLOCK’s distinctive combination of 
wide chisel edges and powerful spring tension give the utmost pro- 
tection against the hazards of loosened nuts and screws. Is it any 
wonder that more and more leading manufacturers are standardizing 
on EverLOCKS wherever lock washers are needed? 






No loose nuts, bolts, or screws on 
my car. I used EverLOCKS and 
they really locked. 


EverLOCK WASHERS are made in external type, internal type, 
countersunk type and many special types in a great variety of sizes. 
Test them on your own assemblies. See for yourself how their many 
striking advantages combine to reduce production costs, service costs, 
and to build good will. 
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5 Physical Properties 


) ownurcy is a new tool for increas- 
ing profits and widening oppor- 
tunities of manufacturers in the 
electrical, ceramic, chemical, phar- 
maceutical, food, and metal-working 
fields. In these and many other fields, 
Stokes advisory service can be of great 
help to you. This confidential service 
includes advice ‘on preparation of 
materials, demonstration of manufac- 
turing procedure in our pilot plant, 
advice on presses and tools, auxiliary 
equipment, and plant layout. 
For more than fifty years, Stokes has 
designed and built presses and auxil- 


Required 


iary equipment to meet the exacting 
production requirements of leading 
concerns. Thousands of Stokes ma- 
chines are successfully operating 
throughout the world on a wide variety 
of products. 

Stokes also makes Plastic Molding 
Presses, Vacuum Pumps and Gages, 
Vacuum Processing Equipment, Phar- 
maceutical Equipment, Evaporators, 
Tube Fillers, Special Machinery. 

For detailed information on com- 
pressing problems, write to F. J. Stokes 
Machine Co., 5996 Tabor 


Road, Philadelphia 20, Pa. | 


* Stokes’ word for the theory and practice of making 
finished solid products from granular materials. 


STOKES 
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fill this spot... 
for highest 
Machine Tool 
efficiency! 


pF green toolefficiency is of vital importance 
in today’s stepped-up production sched- 
ules. Motor failure means “time out’’ for the 
machine, interrupted schedules, and lost profit. 


Wagner Quality Motors provide a reliable 
source of power to drive your machine tools 
—they are famous for their unfailing depend- 
ability—and they give you quiet, smooth, 
vibrationless performance as well! 

Many far-sighted machine tool manufacturers 
have standardized on Wagner Motors. They 
know that dependability and continuity of 
Operation are of paramount importance in 
a good machine tool ... and they know that 
Wagner Motors can assure longer life and 
reduced maintenance costs. If you manufacture 
or use motor driven equipment, Wagner can 
furnish a motor that will fit your needs. Users 
of Wagner Motors also profit by our quick, 
convenient, nationwide service facilities. 


Wagner maintains twenty-nine branch offices, 
located in principal cities. These offices are 
manned by trained field engineers who will 
be glad to help you solve your motor applica- 
tion problems. Write for Bulletin MU-185 
for information on the complete line of Wagner 
Quality Motors. 


Wagner Electric Grporation 
6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 
Totally-enclosed Fan-cooled Totally-enclosed Non-venti- 


Motor. lated Motor. 


Consult Wagner Engineers on all Electric Motor Problems 


M48-6 e ELECTRIC MOTORS « TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS » 


JULY 1948 











Powder Metallurgy 


Brings You Many Advantages to be Found in no Other 


Class of Bearing or Structural Part Production 


Longer Service . . 


No Casting Defects 


Die-Formed Accuracy 
Insurance Against Lubrication Failure 


No Machining 


Oil Holes and Griare Eliminated 


No Oil Spatter . . . Low Initial Cost . . . Lower Operating Costs 


COMPO POWDIRON 


Oil-Retaining Porous Bronze Bear- 
ings maintain an oil film for thous- 
ands of operating hours without 
oil replenishment. Installed in many 
of the world's best known machines 
and appliances. Numerous sizes, in 
all standard shapes, in stock for 


Prompt Shipment. Write for Compo. 


Sintered Iron Parts and Bearings 
(with or without oil impregnation) 
used where mechanical strength is 
a determining factor, for structual 
parts, gears, pole pieces, bearings, 
etc. Made from pure iron powders 
in a choice of distinctive alloys. 
Write for Powdiron Bulletin and 


Close Tolerances 


Bulletin, Size List and Stock List. Size List. 






Modernize your sales appeal—specify and advertise Lubricant-Retaining 
Bearings for longer, trouble-proof operation and lower maintenance costs 








BOUND BROOK OIL-LESS BEARING COMPANY © Established 1883 + Manufacturers of 


Metal Powder Products Since 192! 
Main Office and Plants: Bound Brook, New Jersey * Branch 1255 Book Building, Detroit 26, Michigan 
Sales and Service Representatives: Ritchie Engineering Company, 3509 Irving Avenue, South, Minneapolis 8, Minnesote 
Atlas Brass Foundry, Inc., 1901 Santa Fe Avenue, Los Angeles 21, California * In Canada: Dominion Bearings, Ltd., 272 Van Horne Street, Toronto 
crs seseavneeseaareteinatitiitnelainsieiaionietoaigbliacdiatiadalamtadaaliinetdlien sda candied iain aaiitini laa enicmmnessunscsicne toemnbatiaeninapimememdenhadaiigsaampasenn aaeenmm 
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day in..day out service 


.....but VO trousLe! 


Remember these 
ADVANTAGES 


a Ease of Actuation . . . balanced, 
and light in weight, Con-tac-tors 
operate with little energy. 


a Positive Contact . . . Honeywell 
switches are sealed against dust, 
gases, corrosion. No danger of 
arcing or fouled points. 


Long Life . . . fewer moving parts, 
simplified assembly means de- 
pendable, economical operation. 


Variety of Types . . . means wide 
range of applications, increased 
design opportunities. 
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Dictaphone machines — outstanding for depend- 
ability — use three Honeywell Mercury Switches. 
Upper left circle: safety switch. Upper right: 
dictating start-stop switch. Below: on-off switch. 


NO appliance is better than the switch that operates it!...at least not in the mind 
of the user. Electronic dictating machines are an example. They’re expected to be 
ready for day-after-day use—use that often means abuse, when dozens of switching 
cycles sometimes occur while a single letter is dictated. To prevent this kind 
of operation from making switches the Achilles heel of their machines, 
Dictaphone Corporation set up rigid demands for the switches they use. 


When Honeywell Mercury Switches were selected for the job, it was proof 
again of their superior features. With their thousands of applications, 
look at Honeywell Switches from the standpoint of your own individual 
requirements. Tiny and compact, they take less space, are adaptable to unusual 
mountings. There are no moving mechanical parts, fouled contact points 
cannot occur, and the complete Honeywell line includes more than 60 standard 
switch models. Send today for the Mercury Switch catalog or the services 
of a Honeywell engineer. Minneapolis-Honeywell, Minneapolis 8, Minnesota. 
In Canada: Toronto 12, Ontario. 


iA ole 





BELIEVE 






your Engineers and Designers 


Alert engineers will tell you that all mechan- 
isms, machines or products in which there are 
bolted assemblies will loosen soon, unless you 
use spring washers. 

They will tell you that a nut cannot turn on 
its bolt while there is pressure on the threads. 
But the other parts of assemblies wear down 
and loosen unless spring power is used to ex- 
pand and hold all parts tight longer. 

Everything that vibrates—no matter how little 





Originators of KA 





—loosens eventually. Always has, always will. 
Looseness costs money, and often causes dam- 
age. 

Avoid this unnecessary looseness by using 
Kantlink Spring Washers. Millions are being 
used today; but still there are hundreds of 
places where these strong safety devices can 
increase the value and efficiency of unprotected 
products and machines. 

Write for descriptive folders today. 






ange spring washer 


THE NATIONAL LOCK WASHER COMPANY 


Newark 5, New Jersey 


Milwaukee 2, Wisconsin 
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cer shar ota DRAOD MAGIC 


BRASS is pure “believe-it-or-not” . . . the way it rolls out of automatic machines in 


lipstick cases and other cosmetic containers . . . with scarcely a reject in a carload. 
Cea 


<< 
=>. 


For Brass is workable to a point where it gives 
new freedom to product and tool designers. It cuts 
corners in machining . . . often settles for one oper- 
ation where other metals demand many. It stands 
higher machining speeds. And wherever it’s used, 
it cuts production costs. What more could you ask? 
Well, no matter what, chances are that Brass 
could do it! 


... and Get New Merchandising Magic at the Point of Sale 


The word for Brass is “richness” ... in color, weight, and feel. you frankly if and how. Just get in touch with the Sales En- 
Encasing any product...or as a product in itself... Brass quietly gineering Director, here at the Bristol mills. 

says “Quality” in a tone no buyer can mistake. Its golden- THE BRISTOL BRASS CORPORATION 
yellow glow gives a busy golden ring to the cash register... Makers of Brass since 1850, Bristol, Connecticut 

and leaves an interesting profit for all concerned. Now... 15 Park Row, New York City 418 Frick Bidg., Pitts. 19, Pa, 


7 : : ’ 1607 South Broadway, Dayton, O. 616 Temple Bldg., Rochester, N.Y. 
what can Brass do to build your business? Bristol will tell 82% Hospital Trust Building, Providence, R. I. 


Pattee Cuicned witt, BRISTOL BRASS 
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: ly Trademarked with 


EYERCORD 





Durable Product Identification That 
Saves Time, Labor, Material and Cost 


PT aaa Pe Brunswick-Balke-Collender trademarks mean perfection 


; . i RED CROWN ie - to millions of bowlers . . . just as Meyercord spells the 
‘ 7 “best in Decals” to thousands of businessmen. These 


i ann . low-cost, durable decalcomania transfers are the modern 
answer for trademarks, operating instructions, patent 
notices, etc. The tough, colorful lacquers withstand vibra- 
tion, continuous washing and wear—even the constant, 
battering impact of a bowling alley. They stay put on 
wood, metal, glass, plastic or any commercial surface— 
rubber or crinkle—curved or flat. Application is easy, 
and geared to high speed production. Meyercord Decals 
save time, weight, labor . . . eliminate bolts, screws, 
rivets and sharp edges. Find out today how you can save 
with Meyercord Decal nameplates—and gain full-color 
trademarks in any size, shape or design. 





THERE’S 


A DECAL eC 
FOR EVERY 5) 
< 


PRODUCT 


MEYERCORD OFFERS FREE, TECHNICAL 
ADVISORY AND DESIGNING SERVICE. NO 
OBLIGATION. WRITE TODAY TO DEPT. 7-7 


we Mani itepic Thain ai 
Veta) Ue | 


World's Largest Decal Manufacture 











5323 W. LAKE ST. - a: tie -- CHICAGO 44, ILL 









2 Dia 
Billions of Meyercord Decals are in service throughout 
the world as spot and window signs, nameplates, truck 
signs, tax stamps, product decoration... thousands of uses! 


ADVERTISE e@ IDENTIFY @© DECORATE @ WITH MEYERCORD DECALS 
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adds extra value 


to your products 


You gain definite ‘plus’’ values from the high 
quality of Kopp lenses, color filters, sight 
glass, indicator glass or other parts. Kopp 
engineering adds dependable uniformity and 
correct design to the inherent advantages of 
glass, which include: corrosion resistance; 
surface hardness; control of light; transmis- 
sion of colors; resistance to heat, abrasion, 
weathering, rusting; permanence of color 
and shape. 

Kopp makes many types of glass, developed 
through years of experience, for specific 
classes of service. Investigate the possibilities 
glass offers for your products! We will gladly 
help you select the type best suited for your 
work. We suggest that you write for the new 
informative bulletin shown at the right. 


KOPP GLASS, INC. 


2100 PALMER STREET, SWISSVALE, PA. 
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FOR MINIMUM COST INSULATED 
CONNECTIONS... 


AMP Pre-Insulated (Patented) Terminals and 
Connectors — AUTOMATICALLY APPLIED 







aN Fully insulated, uniform electrical connections can 
BA be produced faster and cheaper than by any other 


FOR MASS PRODUCTION... 


inethod ! That's what the combination of AMP s exclusive Automatic ? Great AMP Automatic Wire Terminators 
Wire Terminators and patented ‘‘Plasti-Grip’’ pre-insulated terminals 2S 
can do for you. The terminals are supplied in continuous strip The ultimate in speed and economy of produc. 
form on convenient spools, and are available in a variety of tongue tion. The famous “AMP-O.-Lectric”’ (electrically- 


operated) produces more than 3300 identical elec- 
trical connections per hour. The new bench 


F t r $ t mounted “AMP-O-Matic”’ (air operated) provides 


shapes for wire sizes 22 to 12. 
Every connection so made is fully 
insulated and completely identical. 
Production speeds up to 3300 
per hour. 


production speeds up to 2200 connections per 
hour. Both machines involve no capital investment! 
The price of the terminals includes the use of the 
1 machine. Developed exclusively for manufacturers 
Ade UL al S of man-produced products, the AMP Automatic 
Wire Terminators install a wide variety of types 

of AMP solderless terminals in many wire sizes. 


L 
i Terminals are supplied in continuous strip on 
convenient spools for the average day's production. 





STE nom gi 
a | . 


FOR THE PRODUCTION AMP Hand Tools with the Exclusive 


LINE a 
eae “Certi-Crimp” Feature 
AMP Pneumatic Hand Tools eA No more faulty connections with hand tools! 





Enginucied fer pitiductiant Sue AMP’s unique line of patented ‘‘Certi-Crimp” 
on te kane il to SPEED Production... Hand Tools assures a perfect crimp—Eliminates 
— ee eS ee human element. Safeguards hand-tool installed 
install up to 1200 AMP solder- IVT Tot ee TPT Te connections against failure due to operator fatigue 
less terminals per hour. The or carelessness. ‘‘Certi-Crimp’’ Hand Tools must 
smaller tool (Cat. No. 69005) is close completely for perfect AMP pressure crimp 


before they can be released for next crimp. 
‘“Certi-Crimp’’ Tools act as their own inspectors ! 
Fool-proof, positive, inexpensive! Pre-set at fac- 


used for wire sizes 22 to 10, while the larger tool (Cat. No. 69010) 
provides the extra power needed for wire sizes 12 to 8. Powered by 


standard shop air pressure, the AMP Pneumatics combine hand tool tory. Fully tested in laboratory and in industry. 
facility with power press precision, speed and uniform pressure. | Available for wide range of terminals and wire sizes. 
Small enough to use in “tight’’ places and light enough for continu. (Note: AMP’s “‘Certi-Crimp’ feature can be 
ous operation without fatigue. Interchangeable crimping heads for  @pplied to your present AMP Hand Tools if they 
wide range of AMP terminal types and wire sizes. have channel-type handles. Write for details.) 


AT YOUR SERVICE—AMP Solderless Wiring “Know-How"—Bring your wiring problems 
to AMP. Let the AMP specialists who have pioneered the major developments in solderless 
wiring give you the benefits of their knowledge and experience. Let them show you how your 
product can be wired faster, better and more economically the AMP way! 


Literature is available on any of these new AMP developments. It’s yours for the asking. If you 
want more detailed information, a call will bring your AMP representative. No obligation, 
of course. 


AIRCRAFT-MARINE PRODUCTS Inc. 


1504 North 4th Street, Harrisburg, Pa. 
Sole Canadian Representative: F. MANLEY & SONS, LTD., 82 Adelaide St., E., Toronto, Ont., Canada 
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No matter what the product — 
machine tools, electric appliances, 
adding machines, oil burners — 
you can help build user acceptance 
by using and specifying motors 
with built-in Klixon Protectors. 


These foolproof devices keep 
motors operating by eliminating 
motor burnouts. They take into 
account the factors that cause 
motors to overheat and prevent 
them from burning out by cutting 
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AUTOMATIC RESET 
MANUAL RESET 


4 


KLIXON PROTECTORS 


Assure Long Operating Life 
by Preventing Motor Burnouts in All Types of Equipment 


“off” the power when the tempera- 
ture reaches the danger point. 
Then when the motor cools suffi- 
ciently, they snap “on” the power 
either automatically or by manual 
reset depending on the type of pro- 
tector specified. And because 
Klixon Protectors are built-in by 
the motor manufacturer, you get a 
tested and proven combination of a 
motor and protector matched to 
each other assuring safe protection 
for the life of the motor. 


As a user of electrical motors, it 
will pay you to insist on and buy 
motors with Klixon Protectors. 


SPENCER THERMOSTAT COMPANY 


107 Forest Street, Attleboro, Mass. 





58 YEARS 


Ey 


Ye and % HP Single-Phase Capacitor, Polyphase and D. C. 


Emerson-Electric announces a new series of 4% and 
3%, HP Motors in Standard NEMA! “66” frame, 
which meets all NEMA Electrical and Mechanical 
Specifications. 

Lighter in weight, smaller in size, than the previous 
frames of similar ratings, yet the new “66” Series pro- 
vides improved operating efficiency characteristics. 

Standard specifications include drip-proof frame with 
either sleeve or ball bearings; with or without thermal 
overload protector; rigid or resilient base. The single- 


““66’ NEMA Series 


EMERSON-ELECTRIC 
MOTORS 


phase capacitor motor, illustrated, will have companion 
Polyphase and Direct-Current Frames of same mount- 
ing dimensions. 
If you have requirements within 
these ratings, this new development 
in Emerson-Electric motor design, 
deserves your investigation. For full 
information, write THE EMERSON 
ELECTRIC MANUFACTURING 
CO., St. Louis 21, Mo. 


Emerson-Electric Motor Built in 1896 .. . Still in Service 


In 1890, Emerson-Electric started manufacturing motors. Six years later the “‘grand- 
father’”’ of the present “66” series was shipped to a dealer in New York. Now, 
52 years later, it powers a saw in the basement workshop of Charles B. Woodward, 
Philadelphia, Pa. The same rating in the “66” Series, measures 11 inches shorter, 
7 inches narrower, 4% inches Jower, and is 101 pounds lighter in weight. 


EMERSON £255 ELECTRIC 


MOTORS: FANS a —““ee— APPLIANCES 


a 
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ONE-PIECE NYLON SUPPORT NUT 


simplifies coil assembly... speeds up production 


Square shank of nylon nut, molded as one 


unit but consisting of four separate prong- 
shaped legs, is inserted in square hole of 
supporting plate. Since nylon itself is an 
insulator, the nut does not require a grom- 
met. And Du Pont nylon remains stable at 
temperatures ranging from — 60°F. to 200°F. 


Nylon coil-support nut manufactured by Elastic Stop Nut Corporation of America, Union, New Jersey 


Tuning slug (A) and screw (®) are rotated, 


impressing thread shape of screw into nylon 
shank. Prong-shaped legs of shank flare out- 
ward, securing nut to plate. Nylon develops 
torque on screw thread to hold slug in ad- 
justed position, despite vibration and vari- 
ations in plate thickness and size of hole. 


CAN NYLON HELP YOU MAKE A BETTER PRODUCT? 


Here’s a new, all-nylon coil support 
for radio and television sets. It does 
the same job that once required a 
complex assembly of 3 to 5 parts... 
yet it consists of only one molded 
nylon nut! The result—reduced parts 
inventory, quicker assembly, faster 
production. 

In developing this new product, 
the manufacturer found all the de- 
sired properties in Du Pont nylon. 
Its light weight, strength in thin sec- 
tions, resiliency, stability and insu- 
lating properties permit a new, 
multi-purpose design. And nylon’s 
unique workability assures efficient, 
economical molding of the intricately 
shaped unit. [t’s one more case where 
an electrical manufacturer makes a 
better product with Du Pont nylon. 
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This Du Pont plastic can be 
molded or extruded. When designing 
electrical parts or wires, don’t over- 
look its remarkable properties. Write 


CHECK THESE 7 BASIC FEATURES 
OF NYLON FOR ELECTRICAL USES 


1 Good flexibility 

2 High tensile strength 

3 Extreme toughness 

4 Abrasion resistance 

5 Resistance to permanent set 

6 Chemical resistance 

7 Ability to be molded or extruded 


Coil form fits snugly in nylon nut . . . firmly 
gripped externally by six thin, flexible “fin- 
gers’”’ on the inside wall of the support nut. 
The hollow tube is held securely in place by 
pressure of the nylon “fingers,”’ although 
wall thicknesses of the tube may often vary 
as much as 1/32 of an inch. 


for free booklet, ‘65 Success Stories 
of Product Improvement.” Filled 
with helpful facts. Just address: 
E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Room 
137, Arlington, N. J. 


Tarra ye) di 


Plastics 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY : 





The savings you can engineer into your products 
with the easier fabrication, corrosion-resisting perma- 
nence, dependability, and electrical and thermal 
conductivity of HUSSEY COPPER more than equal- 
izes its cost. No other material can serve like copper 
and none offers finer quality, uniformity and work- 
ability than HUSSEY COPPER. 


Make Hussey Copper and Brass basic specifications 
in your products . . . use the nearest of Hussey’s 
seven complete copper and brass warehouses for 
prompt service. 





C. G. HUSSEY & CO. 
(Division of Copper Range Co.) 
Rolling Mills and General Offices: PITTSBURGH, PA. 


Hussey Warehouses Carry Stocks of Copper and Brass Products for Prompt Delivery 
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Type Type 
1040-34 1040-87 
Type 1040-8 Time delay Heavy duty 
Time delay load relay 


contact 
normally 
open 













contact eo ae 
normally 
open 









contact 









normally 
maximum time Priester 
delay up to 
20 minutes for A. C. 













energization for 


quick operate, 

quick release 
under load 

conditions 











Type 
1101-8 
Time delay 












for your every need 


y line is shi 


Jake Rela 
the Ad a relay n Adlake 


Not all of , whatever your 
0 

































’ ad contact 
Relays have nts for Amer! tro Quick acting relay 
ual assignme f con : ; normally 
a ae MT ef 
un x . ssture sign or use wi 
Adlake Mercury : t, dirt, moist sensitive thermo regulators 


us 
sealed against é ‘to-mercury Con 


hermetically Their mercur imper- 
jdation. 1H hatterless, 
and oxid them silent and ot sticking. They 























Type 
a ial 1101-87 
cent lay selection Heavy duty 
Let us 8 your Adlake Re of The Adams load relay 
making f log : n 
Areas your request 1" “4 o North Michig@ 
r 





Westla 
Avenue, 


w Adams & Westlake con”*™” 


LKHART IND. ° New York ° Chicago 
e E ; 


plished 1857 rs of Adlake 
- manatee Mercury Relays for 
| Circuits 
















1101-34 
Time 
delay 













contact 
normally 


contact normally 














1200 
> Time delay 










contact 




























Type ass qoocoe normally 
1101-100 ee normaly 
Light duty oe Type 1200 Double unit 
load relay arta 













maximum time delay, 
20 minutes. For D.C. 
energization 






contacts normally open 
or normally closed. For 
D. C. energization 


terminal block 
contact normally open or 
closed; handles 30 amps. 






contact normally ope 
normally closed 
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BROADCAST TRANSMITTER 
Mfd. by Gates Radio Company 
Quincy, Illinois 
Remote tuning by PYAZ 
Reversible Motor 


BREESE HORIZONTAL 
OIL BURNER 
Mfd. by Breese Burners, Inc. 
Chicago, Illinois 
Draft booster powered by 
DYAB Motor 


TYPE YAR TYPE YAR (feet) TYPE YAJ-KYAJ 
* 2800 RPM - RPM * 3600 RPM (sync) 
t .10-.65 Ib.-in, t .10-.65 Ib.-in. t .01-.05 Ib.-in. 

© Gear Reductions * Full Load Speed 


TYPE CYAE 
* 2050 RPM 
t .22-.65 Ib.-in. 
t Starting Torque 


ANDERSON BAGGER 
Mfd. by Anderson Bros. Mfg. Co. 
Rockford, Illinois 
Blower driven by BYAR Motor 


THE MANSON LATHE 
Mfd. by Small Machines, Inc. 
West Los Angeles, California 

Driven by KYAB Motor 


Sila, atag a Legs 
TYPE PYAZ TYPE TYAZ 
© 7.2:1-1,333,800:1 * 10-83 RPM 
Max. torque 100 Ib.-in. —¢ 2.5-50 Ib.-in. 
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IF YOU USE 
CARBON 
BRUSHES. 


TELLS 
YOU HOW: 


TO BUY IN MORE ECONOMICAL QUANTITIES 


The booklet shows how large and small users have saved hundreds of 
dollars by eliminating many custom-built brushes and standardizing on 
a few types and grades that can be bought in quantity... and do the 
job just as well. 


TO SAVE MONEY ON BOOKKEEPING, BILLING, AND ACCOUNTING 


The booklet explains how standardization results in fewer orders to 
place, with savings all down the line — in stock records, ordering, and 
payments. Ordering is even further simplified through National Carbon 
Company’s unique system of “RC Numbers”— code numbers that cover 
complete specifications on a given brush without laborious detail. 


TO CUT INVENTORY AND STORAGE SPACE 


The booklet points out that brush standardization means greatly reduced 
brush stock — which means less handling time and cost, less money tied 
up in inventory, fewer requisitions to prepare. 
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FREE! 


re os cee rence tment ES) NSN 


Get your free copy of this 
attractive 24-page booklet, 
“Standardization of Carbon, 
Graphite and Metal-Graphite 
Brushes for Motors and Genera- 
tors.” Better yet, let us pre- 
sent it in person. Write to 
National Carbon Co., Inc, 
Dept. EM. 


* 


NATIONAL 
CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


tds 


30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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REMOVING THE 
FROM A STERILIZER 

































MAYBE THERMOTECHNICS CAN 
SOLVE YOUR HEAT CONTROL 
PROBLEMS, TOO 








Close temperature control is vital in 
the sterilization of surgical instruments exposed to dangerous 
bacteria. Fenwal Thermotechnics overcame a serious temper- 
ature lag difficulty for a sterilizer manufacturer by inserting a 
cartridge THERMOSWITCH* in a brass well properly located 
in the sterilizer. This example of Thermotechnics points the 
way to better control of your temperature variables. Call in 
Fenwal early in your planning. 


THERMOSWITCH* Controls best combine 
sensitivity and ruggedness 


Non-expanding Strut 


Providing close control of temperatures ranging from —100° 
to 600° F.. THERMOSWITCH* Controls also are highly 
resistant to shock and vibration, and completely enclosed against 
dust, gases and vapors. Eleven basic types fit THERMO- 
SWITCH* Controls to a wide range of applications: in closed 
gas or liquid systems; in ovens, ducts, warming and cooling 
cabinets, etc.; in liquids and vapors; and for many other labo- 
ratory and industrial uses. 


GET ALL THE FACTS 


Specifications, test results and application data, which prove 
that Fenwal THERMOSWITCH* Controls meet all your re- 
quirements, make our latest bulletin well worth reading. Write 
for your copy today. Fenwal, Incorporated, 15 Pleasant Street, 
Ashland, Massachusetts. 


Contact Points 


BUILT TO STAND ENCLOSED 
VIBRATION on BI-METALLIC 
Showing the amount of mo- g 
tion in the switch element of a 
THERMOSWITCH* as com- 


Expanding Shell 


pared with two other types 
of thermostat when sub- 
jected to an oscillatory 
motion of 1/10” at 2000 
cycles per minute. 








nperature Nelle) sting i etehas 


THERMOSWITCH* 


Temperature Controls... Over-Heat and Fire Detectors 


SENSITIVE... but only to heat 


Te 





*Reg. U.S. Pat. Off. 
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New Dialmatic gets spindle 
precision with Timken’ bearings 


A IN other up-to-the-minute ma- 
chine tools, the spindle of the 
new Dialmatic electric drive turret 
machine is mounted on Timken 
tapered roller bearings to assure 


precision work at all speeds, loads 
and feeds. 


Timken tapered roller bearings 
hold spindles rigid—keep them re- 
volving accurately under the heaviest 
loads. Their tapered construction car- 
ries radial and thrust loads without 


mits accurate preloading to any de- 
sired degree. Re-adjustment on the 
job is unnecessary due to “Generated 
Unit Assembly”. 


The rolls and races of Timken bear- 
ings are made of Timken fine alloy steel 
for toughness—then case-hardened to 
give them wear-resisting surfaces. The 
line contact between rolls and races 
provides maximum load-carrying 
capacity. Because Timken bearings 


smoothness, friction is eliminated. 


Remember, no other bearing can 
bring you a// the advantages you get 
with Timken tapered roller bearings. 
Be sure you have them in the machine 
tools you build or buy. Look for the 
trade-mark “Timken” on the bearing. 
The Timken Roller Beacing Com- 
pany, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


are manufactured to extreme precision 
and finished to almost incredible 


leah 


r 


This symbol on a product means 
its bearings are the best. 


deflection or end-movement and per- 


WITHIN ONE HALF A 
THOUSANDTH OF AN INCH! 


. .. that’s an example of the 
accuracy demanded in the 
outside diameter of Timken 
bearing cups in order to pass 
inspection. 

The Timken Company is the 
acknowledged leader in: 1. ad- 
vanced design; 2. precision 
manufacture; 3. rigid quality 
control; 4. special analysis 
Timken steels. 


TIMKEN 


TAPERED 
ROLLER BEARINGS 


BEARING TAKES RADIAL @) AND THRUST -§)— LOADS OR ANY COMBINATION ak 


rsh 


NOT JUST A BALL NOT JUST A ROLLER C—> THE TIMKEN TAPERED ROLLER C— 
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When electrical equipment must operate in sub- 
zero temperatures, it’s performance and not pennies 
that counts in insulation and every other component 
part. Even at —50°F. at 30,000 feet elevation, BH 
Extra Flexible Fiberglas Sleeving will not 
crystallize. Will not break down. Retains all of its 
remarkable flexibility, heat resistance and dielectric 
strength. 


That is why parts suppliers for some of America’s 
great planes come to Bentley, Harris for this re- 
markable insulation. Read what they say: 


Co. A: “BH Extra Flexible Fiberglas 
Sleeving does not fray, does not bre 
down while in service.” 


Bentley, Harris Mfg. Co., Dept.M-24, Conshohocken, Pa. 
I am interested in BH Non-Fraying Fiberglas Sleeving for 


operating at temperatures of _-__°F. at 








NAME COMPANY 
ADDRESS 


244 












(product) 
volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 





Co. B: “The principal reason for using 
BH Extra Flexible Fiberglas Sleeving is 
that it does not scorch or burn like ordi- 
nary saturated sleeving.” 





Non-fraying qualities of BH Extra Flexible Fiber- 
glas Sleeving are achieved without use of harden- 
ing varnish or lacquer. Stays flexible as string. Will 
not split or crack when bent. Resists abrasion 
and wear. 


If you require unusual heat resistance — up to 
0°F. — specify BH Special Treated Fiberglas 
eeving. Write us today. 


BENTLEY, HARRIS MFG, Co., CONSHOHOCKEN, PA. 


Send samples, pamphlet and prices 
on other BH Products as follows: 


(0 Cotton-base Sleeving and Tubing 


(— Ben-Har Special Treated Fiberglas 
Tubing 
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General Plate Laminated Silver wire is avail- 


B Allecated Silver pe able in a wide range of shapes and in practically 


. all diameters. Through long years of manu- 


_ on art og & re facturing know-how an extremely accurate thick- 


ness of silver is maintained throughout the entire 


— : length of the wire. Uniform, even temper is 
ope. rest : assured with strand annealing. 


Among the types of General Plate Laminated 
wire obtainable are odd shapes, solder-filled, 
channel, solder-flushed, ornamental, squares, 
flats and ovals. For specific designs and applica- 
tions pertaining to your problems, we invite you 
to consult General Plate engineers. Write for 
their services and information. 


SRO ee 


“Why put silver where you don’t need it!” 

General Plate Laminated Silver on base metal 
wire gives you all the performance advantages of 
solid silver wire yet the cost is exceptionally less. 
It means that you now can get wire with silver 
exactly where you need it, thus providing 


economies not possible with expensive GENERAL PLATE DIVISION 


solid silver wire. of Metals and Controls Corporation 
407 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
50 Church St., New York, N. Y. e205 W. Wacker Drive, Chicago, Ill. 757 W. Third St., Mansfield, Ohio 36 Eastern Ave., Pasadena, Calif. 
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HOPPER 


SEND SAMPLE PARTS FOR QUOTATION 





The precision and efficiency with which these machines op- 
erate is something remarkable. It's a fascinating sight just 
to see them perform. They are versatile, sturdy, speedy, 
and widely adaptable—Used with centerless grinders, 
thread rolling and slotting machines and special machines. 
They feed screws, screw-blanks, rivets, pins, discs, steel 
balls, washers and special parts, also miscellaneous items, 
such as screw machine parts, stampings, etc., etc. They 
are completely motorized and are self-contained units. 


DETROIT POWER SCREWDRIVER CO. 








youre 
looking for 
S)elerouk- 0 
Fasteners... 






in quantities 
suitable to volume 
production--Call upon 
United-Carr. Our 
Design Engineers 
are available to 
work directly 
with yours-- 


to show you how to 


* CUT COSTS | 


* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 


UNITED -CARR 


FASTENER CrP: 


‘ Saks 
Note hurd 


: 49. Mh 
n°) ie a fg 
habe 





2817 W. Fort St. Detroit 16, Mich. | 
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Same general design in larger than 
NEMA FRAME SIZES TO 500 HP. 
(500 hp. illustrated) 


LJ com (Largest) 
d NEMA FRAME No. 505 


ae | 


(Smallest) 
NEMA FRAME No. 203 


ARLY in 1947 Burke introduced its new Series 
“*D’’ drip-proof design for open type motors. 
These are available in NEMA Standard Frames 
203 thru 505. This range is shown above in the 
two smaller motors. Now Burke extends this 
streamlined design with its generous propor- 
tions, in frames larger than NEMA Standard— 
up to 500 hp. for all standard speeds to 3600 
r. p.m. Consult with Burke for data on these - ’ 
high grade uniformly designed induction motors Burke 125 hp. Drip Proof, Type NAD, Induction 


in sizes from 1/4 to 500 hp. Motor, driving a Delaval 9750 g. p, m. Centrifugal 
Pump. Frame 681, 720 r. p. m., 2300 Volts, 3 Phase, 
60 Cycle, Sleeve Bearings. 


Burke ELectTric COMPANY 3:7 w. 12th st. ERIE, PA. 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS 
TERMINAL 
MOTORS MOTORS to !; HP MOTORS MOTORS to 1500 HP 


1/50th to 1144 HP 4 


1 te 1500 HP GEN. to 1000 Kw. 
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A PAIR OF THEM shisty'sstes 
| SINGLE HOLDER 
“Nas Beggait Brute ie He 
ws Diggaee. ta Tht Wold! 
To the best of our knowledge and belief, the above 
statement is true. This double brush, of metal 
graphite, carrying 600 amperes per square inch, as 

well as its holder, were designed by Superior for a 
new, exacting application. The customer's savings 

in power and maintenance have paid for the cost of 
installation many times over. 

Perhaps we can serve you likewise. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVE., — CLEVELAND 5, OHIO 
4 eee 


ea Ld SUR SS 


FOR BETTER APPEARANCE... | 
LASTING CORROSION RESISTANCE | 





Alcoa Aluminum Fasteners resist corrosion, stay bright, 
won’t stain surfaces with red rust-streaks. Whether your 
product is to be installed indoors or out, Alcoa Aluminum 
Fasteners will help it win maximum customer satisfaction. 

Complete range of Alcoa Aluminum Fasteners is now 





















6 NEW 


These new CTC terminal 


| available—wood screws, sheet metal and machine screws TERMINALS lugs for quick, easy, neat 
with several head types in sizes to No. 14, lengths to 2”; JOIN THE connections are typical of 
hex head bolts; washers; hex nuts, cap nuts, wing nuts, the broad line in midget, 
castle nuts, in standard sizes and threads. CTC LINE short, turret, double-end 


and split types . . . in sizes 
to meet widely varying 
needs, They're all strongly 
made of quality brass, heav- 
ily silver plated; yet they're 
free from surplus metal that 
would draw heat and slow 
down soldering Their tol- 


ALUMINUM ComMPANY oF America, 615 Gulf Bldg., 
Pittsburgh 19, Pennsylvania. ML i tk eM i OO 


bottom of terminal board 





F R E E i 17 erances are uniform enough 
. 5 for automatic swaging. 
SAMPLES OF PA: : / : And, of course, like all 


CTC components and hard- 
ALCOA ALUMINUM . ware, they're guaranteed 
FASTENERS . for materials and work- 


Samples of Alcoa manship! 


Aluminum Fasteners Or Oe Ta LT CUSTOM SERVICE 
cout tree when you A RES GOP RAI OER PES: Chances are you'll find 
space applications, Ask for prices by the terminal lugs you need 
aaupeeh Sone your a in the CTC standard line. 
letterhead. Please It's wise to check first. If 
specify type and not, CTC will custom- 


size you prefer. Custom cc Vlandad FSS cs 
ifications. A discussion of 


|e Guaranteed your requirements will not 


obligate you in any way. 
Cc. mifec AAS 


me “\\ : Y 
my A a 











CAMBRIDGE THERMIONIC CORPORATION 452 Concord Avenve. 
ELECTRICAL MANUFACTURING 


if you make 100 water heaters a day ¥ 


,000 A YEAR 


WE CAN SAVE YOU UD.z6 


*Based on a saving of $1.50 per 
heater and 286 working days a year. 


NEW IMPROVED CAM-STAT CD11] AUTOMATIC TEMPERATURE CONTROL 
ELIMINATES MOUNTING BRACKETS, WELDING AND EXTRA LABOR! 


Sensational savings are reported by users of the new improved 
Cam-Stat CD111 Automatic Temperature Control—up to 
$1.50 per water heater! 

“Secret” of these savings is the Cam-Stat’s new built-in 
universal mounting bracket. With this unique bracket the 
Cam-Stat can be attached to any heater in a matter of seconds 
—by the same bolts that hold the heating unit in place. No 
welding, no special mounting brackets and no extra labor 
are required! 

Used By Leading Water Heater Manufacturers 
Cam-Stat Automatic Temperature Controls are pa 
outstanding service on many of America’s leading water 
heaters. Here’s why: 


HIGH CURRENT CARRYING CAPACITY. 3000 watts at 120-240 
Volts A.C. 


, = eee, Pe ae we 
be , = 


» of THE PAUL HENRY COMPANY 


w.-/.2310 SOUTH LA CIENEGA « LOS ANGELES 34, CALIFORNIA *~ 2 
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TEMPERATURE RANGES. 60° F. for primary, 25° F. for secondary 
—in accordance with NEMA Standards. Lower differentials 
on request. 


SWITCHING ARRANGEMENT. Either SPST break on temperature 
rise or independent circuit double throw. 


RUGGED, .LONG-LASTING CONSTRUCTION. 
COMPETITIVELY PRICED — IMMEDIATE DELIVERY. 


PERFORMANCE TEST AT NO OBLIGATION TO YOU 
Our engineering department will test the perform- 
ance of the Cam-Stat on your electric water heater, 
submitting a detailed report at no cost to you. 


Write today for complete information. Address Dept. EM-7. 


SUCCESSFULLY TESTED TO NEMA STANDARDS 
BY ELECTRICAL TESTING LABORATORIES 


LISTED BY UNDERWRITERS’ LABORATORIES 





Tac Cae 
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at a price 


Taking full advantage of the notably superior 
Altee Lansing design principles and engineering 
know-how, the new Peerless “20-20 Line” offers 
input, output, interstage, and special purpose 
transformers within price range that meets the 
realities of present-day manufacturing and re- 
placement markets. 


The NEW Peerless 
“20-20 LINE” of Audio Transformers 


Transportation prepaid anywhere in the United 
States, on orders totaling 100 pounds or more. 
Write to Dept. T for new catalogue. 




























PEERLESS ELECTRICAL PRODUCTS DIV. 
6920.McKinley Ave., Los Angeles 1, Calif. h ai F a 
Frazar & Hansen, Ltd..301 Clay St.,San Francisco, 

exclusive export agent 


by nretae ceseeteTtey 








for beauty, strength, economy 


Once a theory, now proven in practice! Your cabinets, 
cases, panels—all your sheet metal coverings and con- 
tainers—can be more effective with the simplicity of 
modern, functional design. Trim appearance attracts 
business. Smooth, rounded contours offer structural advan- 
tages, and extra safety features. Streamlined exteriors 
cover a multitude of complex engi- 
neering efficiently—eliminating tricky, 
expensive fabricating. Ask R. & T. 
for full particulars. 


R & T sheet metal fabrications 






Magnetic contactors, re- 
mote control, and auto- 
matic time switches, re- 
set, interval, and process 
timers, program clocks. 















ca Riel) Control equipment for 
Special See! Gipnen iad: as il a MES) special jobs. 
memes RIESTER & THESMACHER eas pred)" — WRITE FOR CATALOG 
Building Product COMPANY = -J—meJ— ZENITH ELECTRIC CO. 
VENTILATION, 1526 W. 25TH ST. CHerry 0154 | - 152 West Walton St. 


Sa CLEVELAND, OHIO Chicago 10, Illinois 


ELECTRICAL MANUFACTURING 


Facts for Manufacturers of High Frequency EPS Daa t yt: 


CHART 1 CHART 2 


Zircon 
Porcelain 


Zircon Porcelain 
High 


Voltage 
Porcelain 


% y 
ey 
/o 


High Voltage 
Porcelain 


LOSS FACTOR 
LOSS FACTOR 


Special 
Zircon 
Porcelain 


Special Zircon Porcelain 


came alle | ice | dma C * 100 200 300 400 


atolls ee Temperature °C. 


eB 


TITANIUM ALLOY MANUFACTURING COMPANY 


EXECUTIVE AND SALES OFFICES 111 BROADWAY, NEW YORK CITY 
GENERAL OFFICES AND WORKS NIAGARA FALLS, NEW YORK 
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“Eis | HARDWICK, HINDLE 


LAU)  “inkle Wound 
Resistor 



























AGASTAT relay is an im- 
portant instrument for in- 
troducing a time delay into 
electrical circuits. 


Designed for vertical mounting 
but can be furnished to operate 
in any position. 


A time delay ranging from .1 second to 5 or 
more minutes may be obtained. Write to 
Agastat Division for complete type descrip- 
tion, mounting and contact information, etc. 


SSA's ' A= 











cially for relatively low value of resistance 
with a high current carrying capacity. 
(7—-—~ . * * . * 
= ©) IR x De wt Se CAC sistors by NEMA and Underwriters’ regulations, 
permitting operations at a temperature rise of 
ne 
: | \W | 
une “ ! The ribbon of resistance alloy is wound on edge 
upon the refractory tube—the ends braised to 
ing anchors the turns securely and prevents move- 
ment. The result is an unusually large area for 
Units with intermediate taps are available. 
There are 5 sizes: 155 to 420 watts, from .125 to 
Hardwick, Hindle resistors and rheostats offer 
many exclusive advantages. We ask you to give 
operation. This is our No. 4760 type unit, e ° 
uli suitable for all Seaiehiiant duty specific requirements, 


1027 NEWARK AVENUE e ELIZABETH 3, NEW JERSEY Qo" CRINKLE WOUND resistors are designed espe- 
They fall within the classification of bare re- 
350 degrees C, 
bo TET heavy copper terminals, A vitreous enamel cover- 
heat dissipation. 
20.0 ohms 
Perfect for manufacturers of machines which s * 
More Pull require Solenoids with positive and quiet our engineers an opportunity to discuss your 


e applications where a pull up to 12 pounds is 
required at a stroke up to 1% inches. In the 
wie Hf sealed position, the Solenoid will develop a 
pull of appoximately 30 pounds. Its amazing HARDWICK HINDL 
. quietness in the sealed position is due to the vy E, INC. 
double-shading coil feature. Designed to fit 
Operation your particular requirements and available at Rheostats and Resistors 
attractive SORENG production line prices. 
For further details ask for Bulletin M-87. Division of 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5,N.J. Established 1886 U.S. A. 






1901 CLYBOURN AVE., CHICAGO 14, ILL 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. . . + + St. Louis 1, Missouri 
Telephone CHestnut 2668 


wy erg g2 COMPANY 


MANUFACTURERS ons meee ee INSTRUMENTS 
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New, Lighter, More Compact... 
Easier to Build Into Your Product 


RAYTHEON 
VOLTAGE STABILIZERS 



















VOLTAGE STABILIZER 
HEADQUARTERS 
Since 1927 






























For years the name “Raytheon” on voltage stabilizers 
has denoted advanced design, precision manufacture, 
rugged construction, reliable and accurate performance 

.. in a word — “Excellence in Electronics.” 


Now, to these highly desirable characteristics, have 
been added important space and weight saving features 
. . . features that make it easier and more economical 
to build dependable, accurate control of fluctuating line 
voltage right into your product. This entirely new line 
has been performance-engineered to provide a wide 
choice of models in service-tested, standard types . . . 
or you may have special models custom-engineered to 
suit your special needs. 


Get the complete story on this important development 
at “Voltage Stabilizer Headquarters.” Send for it today. 


e@ Many designs available with 
very low harmonic distortion 
of the output voltage wave 
at any load. 


e Positive control of output 
voltage to within +1%4%. 


e Stabilization at any load 


wttin cote’ capacity. e Models can be supplied with 


frequency compensation. 


e Quick response. Stabilizes 
varying input voltage within e Single or multiple output 
1/20 second. voltages. 

e Entirely automatic. No ad- e Wide range of designs in- 
justments. No moving parts. cluding hermetically-sealed 
No maintenance. types. 


BUILD THESE ADVANTAGES INTO YOUR EQUIPMENT 
| 


RAYTHEON MANUFACTURING COMPANY 

Waltham 54, Massachusetts 

Gentlemen: Please send me copy of your new Voltage 
Stabilizer Bulletin DL-V-304-C 
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But it’s no easy job for motors to hold eT. 
under heat, dust splashing and dripping, a 
unless, of course, they are VALLEY Ball 
Bearing Motors. Built to withstand the “rugged” conditions of 
factory life, VALLEY 
MOTORS insure long con- 
tinuous operation with 
heavy loads at high tem- 


peratures. 


There’s a VALLEY made in 


size and horse power fo fit 





any machine design need. 


VALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. 


300 TWIN BENDS 


oe | ene | . 


|< 


ry oe 


ee tL edd 
Li ee 


With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a 


long length of tubing was solved by “teaming up” two DI- 
ACRO Benders as illustrated. This dual-forming arrange- 
ment saved installation of special machinery. © accur- 


ately formed bends are obtained in one operation—with- 
out distortion of the tube and at a cost competitive to power 
operated equipment. More than 300 pieces are completed 
per hour—600 individual bends. 


“DIE-LESS DUPLICATING” Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines 
—Benders, Brakes and Shears—can accurately and economi- 
cally duplicate a great variety of parts, pieces and shapes, 
eet expense. Write for catalog—‘*‘DIE-LESS DUPLI- 










309 EIGHTH AVENUE, LAKE CITY, MINNESOTA 
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ISUALIZE a market checker board with more than 

1800 squares...each square representing a different 
type of machine, appliance, apparatus or equipment—all 
electrical in their operation or use. 

Visualize a market comprising all the manufacturers 
of each of these products— from adding machines to 
x-ray equipment, from grills and griddles to lathes and 
locomotives, 

Visualize a market made up of the designers, engineers 
and executives who are responsible for the development 
of all these products, and who select and specify all the 
things that go into their manufacture... materials, metals, 
electrical and mechanical parts, equipment. finishes, etc. 

That is the broad and diversified market you reach when 
your advertising appears in the pages of this publication. 

ELECTRICAL MANUFACTURING strikes a common 
chord among the designers of all electrical products 
because it deals with their basic interests and problems 
...the application of power and control, the integration 


. . of heat, light, electronics, the specification of all electri- 
99% Personalized Readership 
among the Engineers, Designers oe ola 
and Executives responsible Through this singleness of editorial policy, the makers 


cal and associated mechanical elements. 


for the development of all of all electrical products are merged into a single market 


electrically operated machines, unit... yours to cultivate for volume sales. 
appliances and equipment. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 
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Guide to Buying 
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@ An alphabetically arranged list of all those product components 


and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 


Page number of advertisers’ 


Director, 


latest advertisements. 
Reader Service, Electrical Manufacturing, if either 


Write the 


product or company information sought is not found here. 


ADHESIVES 

Ambroid Co. 305 Franklin, Boston 10, 
Mass. 

Armstrong Cork Co., 9503 Arch, Lan- 
caster, Pa. 


AIR POWER DEVICES 


Mead Specialties Sr 4114 N. Knox Ave., 
Chicago 41, 


a 

Aluminum of America, 2179 
Gulf Bide. Pittsburgh 19, Pa. 
**Alcoa.”” 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 


New York, N. Y. 
AMMETERS. See Instruments. 


ANODES, PLATING 


American _ Brass oe: Waterbury 89. 


Conn. Anacon: 
non pee Co., Inc., 113 Astor, Newark 


5, N. J. 

Bridgeport Brass Co., Bridgeport 2, 
Conn. (Copper.) 

Chase Brass & Copper Co., Inc., 
burv 91. Conn 

du Pont de Nemours & Co., Inc., E. T., 
Electro-Chemicals Dept., Wilmington, 


Del. 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 
New York, N. Y. 

General Plate Div., Metals & Controls 
Corp. Attleboro, Mass. (Silver, Gold.) 

neat & Harman, 32 Fulton, New York 

Y.__ (Silver. 

rigaibes Bronze Corp., 22nd & Wash- 
ington Ave., Philadelphia 46, Pa. 
“Elephant Brand” 

Revere Copper & Brass. Inc., 230 Park 
Ave., New York 17. N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


Water- 


ASBESTOS Pens. See Sleeving 
and bestos 


Tape, As! 


BALANCING MACHINES 
— Mfg. Co., Dept. E13, Rock Island, 


Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BALLASTS FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliarnes. 


BALLS, BEARING 
Hoover Ball Bearing Co., Ann Arbor, 


Mich. 
SKF Industries, tnc.. Front & Erie Ave., 


Philadelphia 32, Pa. 


Strom Steel Ball Co., 1850 S. 54th Ave., 
Cicero 50, > 

BASES, MOTOR. See Motor Slide 
Bases. 


BATTERIES, DRY 


Mallory & Co., Inc., P. R., 
6, Ind. “‘Tropical.’’ 

National Carbon Co., Inc., 30 E. 42nd, 
New York 17, N. Y. 

Radio Corporation of America, Com- 
mercial Engineering, Section ER 71, 
Harrison, N. J 


Indianapolis 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8S. Mil, New 
Castle, Pa. Steel or Bronzed Backed. 
Moraine Products Division of General 
Motors, Dayton, 0. (Steel-Backed). 
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BEARINGS, BALL (Miniature) 


Landis & Gyr, Inc., 104 5th Ave., New 
York 11, N. Y. 
Miniature Precision Bearings, Inc., 


Keene, N. H. 

New Departure Div. General 
Bristol 1, Conn. 

Norma-Hoffmann Bearings Corp., Dept. 
H, Stamford, Conn. 

BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
= Bearings Co., Inc., Poughkeepsie, 
Hoover " Ball 


and Bearing Co., Ann 
Arbor, Mich. 


Jack & Heintz Precision Industries, Inc., 
Cleveland 1, O. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Div., General Motors, 
Bristol 1, Conn. 

Norma-Hoffmann Bearings Corp., Dept. 
H, Stamford, Conn. *Cartridge.”’ 
SKF Industries, Inc., pecet & Erie 

Ave., Philadelphia 32, Pa. 
Timken Roller Bearing Co., Canton 6, 0. 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil - Less Bearing Co., 
Bound Brook, N. J., ‘‘Bound Brook, 


“ 


lompo. 
a ie Srass & Bronze Co., Toledo 9, 


Motors, 


Gee eS < & Copper Co., Inc., Water- 

ary 

Johnson fame” Co.. 570 8. Mill, New 
Castle, Pa. (Bronze on Steel) 
“*Leadoyl.”* 

— Co., Inc., P. R., Indianpolis 
. Ind. 

Moraine Products Div., General Motors, 
Dayton. 


Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, O. 

Phosphor Bronze Corp.. 22nd & Wash- 
ington Ave., Philadelphia 46, Pa. 
“Elephant Brand.”’ 

609 W. 


Randall Graphite Bearings, Inc.. 
Lake, Dept. 415, Chicago 6, Ill. 


BEARINGS AND BUSHINGS 


LUBRICANT-RETAINING (Powdered 
Metal) 

Amplex Mfg. Co., Div., Chrysler Corp., 
Detroit_31, Mich. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. 

Johnson Bronze Co., 570 Mill, New 


Castle, Pa. 
—. Products Div., 


o. 
Molded Products, Inc., St. 


General Motors, 


National” 

aerzs. Pa. 

Randa‘! Graphite Bearings, Inc., 609 
W. Lake, Dept. 415, Chicago 6, Tl. 
SeAnees AND BUSHINGS, NON- 
METALLIC 

General Electric Co., Plastics Div., 


Chemical Dept., 1 Plastic Ave., Pitts- 
field. Mass. ‘“Textolite.’’ 

National Carbon Co., Inc., 30 E. 42nd, 
New York 17, N. Y. 

ae | — Fibre Co., Wilming- 
ton 

_—— & Son, Inc., Joseph T., Chicago, 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE (Rubber- 
backed) 


Lord Mfg. Co. Erie, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 


Clifford Mfg. Co., 568 E. First, Boston 
27, Mass. “‘Hydron.” 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O'’Neill-Irwin Mfg. Co., 309 Rah Ave., 
Lake City, Minn. ‘‘Di-Acor 


=e. COPPER (Rod, Strip 


Beryllium Corp. menting 5, Pa. 
_7 & Co., Inc., P, R., Indianapolis 


6, Ind. 
Riverside Metal Co., Riverside, N. J. 


BIMETALS. See Thermostatic 
Bimetals. 

BISMUTH ALLOYS 

Cerro De Pasco Gonper, Corp. Dept. 5, 
40 Wall, New York 5, N. Y. 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 

BLADES, FAN 

Barber-Coleman Co., Rockford, Ill. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 

Norma - Hoffmann Bearings Corp., Ham- 
ilton Ave., Stamford, Conn. 

Randall Graphite Bearings, Inc., 609 
oa Lake St., Dept. 415, Chicago 6, 


TH. 
SKF Industries, Inc., Front St. & Erie 
Ave., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers. 


BOBBINS, COIL. See Coil Cores and 
Forms. 


Strips, 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
See also Containers, Packaging and 
Shipping. 

Rathborne, Hair & Ridgway Co., 1440 
W. 2ist Place, Chicago 8, Ill. 
Wirebound Box Manufacturers Assn., 


Room 1840, Borland Bidg., Chicago 
3, I. 
BRAKES, BENDING. See _ Benders, 


Brakes and Shears. 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, 

Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘“‘Anaconda.”’ (Also Tobin Bronze, 
Chromium Copper and Selenium Cop- 


per Alloys). 
American Nickeloid Co., Peru 3, IIL 
(prefinished ) “‘Nickeloid.’’ 


Bridgeport Brass Co., Bridgeport 2, 
Conn, (Also “‘Duronze’’ Silicon Bronze 
and Aluminum A/loys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
0. (Bronze Bars). 

Chase Brass & Copper Co., 
bury 91, Conn. 


Inc., Water- 





Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

ederated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 
New York, N. Y. 

Hussey & Co., C. G., Pittsburgn, Pa. 

Iisco Copper Tube Products _ Inc. 
Cincinnati 27, O. (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 
Soper & 5 Inc., 113 Astor, Newark 
Callite Corp., 


547 — 389th, 
Union City, N. J. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Jeneral Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
Handy ‘& Harman, 82 Fulton, New , York 
7, Y. ‘‘Easy-Filo,”’ “‘Si:-Fos. 
Mallory & Co., Inc., P. R., 
6, Ind. 


Indianapolis 


BRAZING DISCS, RINGS and 
WASHERS 


American Brass (o., Waterbury 88, 
Conn. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

Handy  * gee 82 Fulton, New York 


BRONZE. See Brass, Bronze & Cop 
per; also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 


METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 S. 
52nd Ave. Cicero 50, Ill. “BBB.” 
Morganite, Inc., 3302—48th Aye., Long 
Island City 1, N. Y. . 
National Carbon Company, Inc., 30 E. 

42nd, New York 17, N. Y. 
Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, O. 
Speer Carbon Co., St. 
‘‘Muftifiex.”’ 
Stackpole Carbon Co., St. Marys, Pa 
Superior Carbon Products, Inc., 9115 
George Ave., Cleveland 5, O. 
Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


Marys, Pa 


BUSHINGS 
BEARING, see Bearings and Bushings 
COMPOSITION see Plastics - Custom 
FIBRE, see Fibre, Vulcanized 
GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 

United-Carr Fastener Corp., Dept E-2, 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 10270 Berea Rd., 
Cieveland 2, O. “‘Snap Clip.” 


CABINETS, SHEET METAL  (Soxes 
Chassis, Housings, Panels, Macks, 
Tanks) 


Iyon Metal Products, Inc., 239 Monroe 
Ave., Aurora Iii. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, 0. 

Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, O. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 


CAPACITORS 

Aerovox Corporation, New Bedford, Mass 

Aircraft-Marine Products, Inc., 159 4 N 
Fourth, Harrisburg, Pa., ae MP. 

Electric Auto-Lite Co., Toledo 1, 0. 

Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., 
Clifton, N. J. 

General Electric Co., Section H668-57 
7 Dept., Schenectady 5, N. Y 


estrofilm.’ 
Mallory & Co., Inc., P. R., Indianapolis 


, Ind. 
Sprague Electric Co., North Adams, 


Mass 
Stackpole Carbon So., St. Marys, Pa 
Tobe Deutschmann Corp., Norwood, Mass 
“Tobe,’’ ‘‘Oil-Mites.”” 


CARBON AND GRAPHITE: (Con 
tacts, Electrodes Anodes, Bearings 
Discs, Piles, Plates, Plungers, Rings 
Seals, etc.) 

(See also brushes: Carbon, Graphite 
Metal-Graphite) 

Becker Brothers Carbon Co., 3450 S. 
52nd Ave., Cicero 50, TIL. “BBB 

Morganite, Inc., 3302—48th Ave., Long 


Island City 1, N. Y. 

National Carbon Co. Inc., 30 E. 42nd. 
New York 17, N. Y. 

Ohio Carbon Co., 12508 Berea Rd 
Cleveland 11, O. 


Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 


ELECTRICAL MANUFACTURING 
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) * te efficient 


f HOUR CHOICE IS STA-WARM” 


Over and over again, in every part of the country, users 
of Sta-Warm melting tanks, kettles and pots back up their 
preference with additional purchases of Sta-Warm equip- 
ment. Whether it’s for melting compounds, solder, glue, or 
101 other materials! Whether its a giant 150 gal. tank or a 
half quart midget . . . users come back to Sta-Warm. 
Wax dropper for direct 
The reason is satisfactory experience, efficiency,” “low arnt — ata 
operating cost,” “negligible maintenance,” “dependability” 1 pt., 1 qt. capacities. 
. or one of a dozen others. 


” ac 


Wax melting pot with 

. 7 : . , variable thermostat, for 

When you need a heating, melting, pouring, dispensing or bench work. Other types 
storage tank . . . inquire first for Sta-Warm electrically for dispensing or heating 


large quantities of wax or 
heated tanks. compound. 


Solder tinning pot 
for bench work. 


older pourin ot, 
builtin a variety 0 ASK FOR SPECIAL BULLETINS, 
«a | ae PRICES, DELIVERY. YOU'LL BE 
Motor driven agitator heater with neu PLEASANTLY SURPRISED AT STA- 


variable thermostat for melting a wide 


variety of waxes and compounds. Stand- WARM'S FINE SERVICE. 


ard capacities 5 to 100 gal. 


Va- ew ANAL ee 
ae ee a es 
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“Unbrako”’ Socket 
Head Stripper Bolt 
with Knurled Head 

and Threads. 


“Unbrako”’ Socket 
Set Screw with 
Knurled Cup Point. 


PA & 
PATS. PEND. 








PAT’D & 
PATS. PEND. 


“Unbrako” Socket 
Set Screw with 
Knurled Threads. 
PAT’D & 


SOCKET SCREW 
PRODUCTS 


ii 


Reg. U. S. Pat. Off. 





“Unbrako” Socket Screw Products are of quality alloy steel — 
the “big point,’ of which we are justly proud, is our exclusive 
KNURLING feature, which is incorporated either on threads or 
points of “Unbrako’” Set Screws .. . and upon the threads of 
our latest design Stripper Bolt, as illustrated . . . this knurling 
transforms them into excellent ‘‘Self-Lockers’’ — essential in 

Stripper Bolts subjected to repeated impacts. Of course, the 

Internal Wrenching feature of ‘‘Unbrako” Socket Screw Products 

results in weight-saving and compact designs. Sizes available 
from #4 to 14" diameter, in a full range of lengths. Ask for 


your copy of the ““Unbrako” Catalog...informative and useful. 


Write us for the name and address of your 


| nearest “Unbrako” Industrial Distributor. 


OVER 45 YEARS IN BUSINESS 


| LULL ae ee 


| JENKINTOWN, PA. BOX 594 
BOSTON © CHICAGO * DETROIT * INDIANAPOLIS * ST. LOUIS * SAN FRANCISCO 





em ah 














PATS. PEND. 





CASTINGS, ALUMINUM See also Cast- 
ings, Die. 
Alumicast Corp, 1515 N. Kilpatrick, Chi- 


cago 51, . 
Aluminum Company of America, 2179 
= Bldg., Pittsburgh 19, Pa. 


Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 


CASTINGS, BRASS, BRONZE, 
PER AND BERYLLIUM 
Beryllium Corp., Reading 5, Pa., 
Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 
Johnson Bronze Co., 570 8. Mill, 
>. & 


coP- 


New 
Castle, Pa. 

ee Co., Inc, Indianapolis 
. Ind. 

Phosphor Bronze Corp., 22nd & Wash- 
ington Ave., Philadelphia 46, Pa. 


CASTINGS, DIE 


Alumicast Corp., 
Chicago 51, Ill. (Aluminum.) 

Aluminum Co. of America, 612 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

Exectric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys.) **Horsehead.”’ 


1515 N. Kilpatrick, 


CASTINGS, GRAY IRON 


Eaton Manufacturing Company, Foundry 
— 9771 French Rd., Detroit 13, 

Electiie Auto-Lite Co., Toledo, O. 

Wheland Co., Foundry Div., Chattanoo- 
ga 2, Tenn. 


CASTINGS, PRECISION 
Process) 

International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys) 
“*‘Inco,”” “‘Inconel,’’ ‘*Monel.’’ 


(Lost-Wax 


CATHODE RAY TUBES. 
Cathode Ray. 


See Tubes, 


CEMENT, CERAMIC 


Sauereisen Cements Co., 1642 Sharps- 
burg, Pittsburgh 15, Pa. 

Titanium Alioy Mfg. ‘Co., 111 Broadway, 
New York, N. ¥, “TAM.” 


ar > + all INSULATING AND SEAL- 


eee Co., 305 Franklin, Boston 10, 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. ¥. 

E. I., 


duPont = Nemours Co., 
Div., Wilmington, Del. 

General Electric Co., Section RIMA-678 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Maas & Waldstein Co., Newark 4, N. J. 

Sauereisen Cements Co., 1642 Sharps- 
burg, Pittsburgh 15, Pa. 

Titanium Alloy Mf, o 1ll Broad- 
way, New York, 


Finishes 


CERAMICS 


Electrical Porcelain (A) 
Ktefractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 
Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, O. (A). 
American | Lava Corp., Chattanooga 5 
Tenn. ““ALSIMAG’’ (C). 
Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, O. (A). 
Colonial Insulator Co., 907 Grant, Akron 
ll, O. (AB). 
Frenchtown Porcelain Co., 9 Muirhead 
Ave., Trenton 9, N. J. (ABC) 
Cee Ceramics & Steatite 
easbey, N. J. (AC). 
tlinots Electric Porcelain Co., Macomb, 
il, (A 


Corp., 


) 

Knox Porcelain Corp., Knoxville 1, 
Tenn. (A) 

Louthan Mfg. Co., 2000 Harvey Ave., 
East Liverpool, O. (A). 

New Jersey Porcelain Co., New York 
Ave. & Plum, Trenton 5, N. J. (AB). 

Porcelain "a Inc., 1241 W. Front, 
aa, 0. (A 

Square D Co., 6060 Rivard, Detroit 11, 
Mich (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chatanooga 1, 
Tenn. “Tavite’ (C). 

Stupakoff Ceramic ute. Co., Latrobe, Pa. 
“Insulcon”” (ABCD 

Titanium Alloy Mfg. Cony, 111 Broadway, 
New York, N. Y. “TAM” (D). 

Universal Clay ee Co., 1540 E. 
First, Sandusky, (A). 

Westinghouse Elec. 2 P.O. Box 868, 
Pittsburgh 30, Pa. (A). 


CHROME NICKEL ALLOYS. 
sistance Alloys. 


CIRCUIT BREAKERS 


Federal Electric Products Co., 50 Paris 
Newark 5, N. J. ‘‘Noark.”’ 


See Re- 


General Electric Co., Section yaees-<i. 
Apparatus Dept., Schenectady 5 » yee Be 
Heinemann Electric Co. se 99  Pium, 


Trenton, N. J. 
Littelfuse, Inc. 
Chicago 40, [1. 


4761 Ravenswood Ave., 


ELECTRICAL MANUFACTURING 





Square D Co., 6060 Rivard, Detroit 11, 


2. Box 868, 
Dei ion. 


ch. 
Westinghouse Elec. Corp., 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 


Ilsco Copper sme & Products Co., 
Cincinnati 27, 
——— Mfg. oon e A B., Battle Creek, 


2048 N. 5th 


Trico Fuse Mfg. Co., 
Milwaukee 12, is. 


CLAMPS, TEST 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Con 

Trico Fuse Mig, Co., 2948 N. 5th Mil- 
waukee 12, Wis. 


CLEANING COMPOUNDS, METAL 


Oakite Products, Inc., 18H Thames, 
New York 6, Y. 


CLIPS, SNAP. 
Snap. 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth 
Paper. 


CLUTCHES 


Mercury Clutch Div., Automatic Steel 
Products, Inc., 1201 Camden Ave., 
8.W., Canton 6, O. 


COAXIAL CABLE. 
Insulated. 


COIL CORES AND FORMS 
Ceramics; Tubing, Paper.) 
Paramount Paper Tube Corp., 612 La 
fayette. Fort Wayne 2, } a 


See Rings, Retainer & 


See Wire and Cable, 


(See also 


Precision Paper Tube 2035 W 
Charleston, Chicago 47, Ill. 
Stackpole Carbon Co., St. Marys, Pa 


(Screw-Type, Molded Iron). 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, ; a 

Cambridge Thermionic Corp., 453 Con 
cord Ave., Cambridge 38 Mass. 

Comar Elec. Co., 2701 Be:mont Ave., 
Chicago 18, Ill. 

Coto-Coil Co., Inc., 65 Pavilion Ave. 
Providence 5, . 

Electric 'Co., 93 Main, Winsted, 

1006 First, 


Deve 2 & Co., Inc., Dean W., 
Kentland, Ind. 


Electric Auto-Lite Co., Port Huron, 
Mich. 

Electricoil Transformer Co., 417 Canal, 
New York 17, N. Y. 

Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 
ton, N. J. 

General Electric Co., 


Section E700-84 

Apparatus Dept., Schenectady 5, N. Y¥ 

Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Il. “Gracot..”’ 


Nothelfer Winding Laboratories, 11 
Albemarle Ave., Trenton 3%, N. J 
“H-Ww-i" 

Radio Corporation of America, Com 
mercial Engineering, Section ER 71, 


Harrison, N. J 


COIL WINDING MACHINES 


Associated Production Co., 2655 W 
19th, Chicago 8, Ill. 

Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Universal Winding Co., P. O. 
Providence 1, R. I. 


Riverside 
Box 1605, 


COMMUTATORS 
Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, O. 

Nippert Electric Products Co., 1759 W 
Mound, Columbus 16, O. ‘‘Nepco.”’ 
Westinghouse Elec. Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Av¢ 
Sycamore, Il. 


COMPOUNDS, SEALING. See Cemen 
Insulating & Sealing also Waxes and 
Compounds, 


GOMPOUNDS, VARNISH, See Var 
nishes, Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1594 \ 
Fourth, Harrisburg Pa. “A-MP 
American Brass Co., Waterbury 88, 


Conn. 
American Phenolic Corp., 1830 8. 54th 
Cicero 54, Dl. 3 
Burndy Engineering Co., Ine, 107 
Bruckner Blvd., New York 54, N. » 
Cannon Electrical Development Co., 3°\9 
Humboldt St., Los Angeles 31, Calit 
Chase Brass & Copper Co., Inc., Wa! 


bury 91, Conn : 
Federal Telephone and Radio Co: 
Dept. F-416, 900 Passaic Ave., ' 


Newark, N. J. 





For ACCURACY — EFFICIENCY — DEPENDABILITY 
ie Jacques 


4 CARD CUTTER and 
STRAWBOARD SHEAR } 


For accuracy, ease of operation and long de- 
pendable service this combination can’t be beat! 
That’s why you'll find them standard equip- 
ment with so many electrical manufacturers. No 
need to “hack” through a piece of insulation—a 
smooth easy stroke gives you a square accurate 
cut. The rugged construction and years of 
manufacturing know-how behind these cutters 
guarantee a long life of trouble-free operation. 
Card cutter has hardened steel, hand forged 
blade. Strawboard shear has composite steel 
blade with high carbon tool steel edge, easily 
removed for sharpening. 


IDEAL FOR CUTTING: 
paper fishpaper corrugated board 
cardboard asbestos insulating tape 
plastic mica and fibre 
For complete details write to: 


HOBBS MANUFACTURING CO. 


EST. 1882 Jacques Division Worcester 5, Massachusetts 


FOR PERSONALIZED ATTENTION 


Mindi ae COOLER OPER 
RESISTANCE WIRE PROBLEMS Aveda 


CONSULT JELLIFF KOTRON Strip-Type 
wen cette wih oy etree eee | MSE ee 


Jelliff in selecting the proper alloys for your 
specific applications. 


For recommendations, literature, prices and de- 
livery of Jelliff Quality Alloys get in touch with 
our nearest sales representative or communicate 
direct with Southport, Connecticut, Write or 
phone for Prompt Action. 


ere JELLIFF SALES REPRESENTATIVES 


MASS. Phone: LIBERTY 1277. NEW YORK, N. Y. Phone: CALEDONIA 5-1776 


ete Co., Room 502, 10 High St. R. B. Dana Company, 101 Park Ave. Maximum A.C. line voltage input 130 volts rms. 


Maximum inverse peak voltage 360. 
CHICAGO, ILL. Phone: STATE 5292 PHILA. PA. Phone: KINGSLEY 5-1205 Maximum continuous D.C. current 100 Ma. 
William Maxwell Co., 107 N. Wacker Drive S$. K. MacDonald, 1531 Spruce St. MA Maximum instantaneous peak current 1000 Ma. 
CLEVELAND, OHIO Phone: MAIN 8585 PITTSBURGH, PA. Phone: CEDAR 3000 Ss Average operating temperature 105 degrees F. 
A. J. Loeb Sales Co., 1836 Euclid Ave. So. | Wm. M. Orr Co., 1228 Brighton Rd. UNIT Dimensions: 4-1/16” x 1-1/16" x 5/32” 
LOS ANGELES, CALIF. Phone: TRINITY 7353 ROCHESTER, N. Y. Phone: MONROE 5392 Other Sizes: 75 Ma. and 200 Ma. 
Perlmuth-Colman Associates, 942 Maple Av. J. R. Hanna, P. O. Box 93, Brighton Station 
, MINN. Phone: GENEVA 3373 SEATTLE, WASH. Phone: SE-0193 Kotron’s metallic rectifying elements are mounted in one 
Volco Company, 622 McKnight Building Perlmuth-Colman Associates, 704 Third Av. plone. Plates cannot contribute heat to each other. Result 
HULL, QUE., CANADA —Cooler Operation longer life increased circuit 
Mica Co. of Canada, Ltd., P. O. Box 189 efficiency. Wafer-thin Kotron saves space, mounts easier. 


Write for Complete Technical Data, Prices and Delivery. 


iii) Set seinen MFG. CORP. 


idem ae) WIRE MESH PARTS 


LEKTROMESH > » i ae 
ieee) # STRAINERS + FILTERS Seses 


SOUTHPORT , CONNECTICUT TANDARD ARCTURUS ORP RATION 
— 54 CLARK ST. © NEWARK 4, N. J. HUmboldt 2-2400 
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General Electric Co. 
-, Merchandise 


Section A50-122, 


Dept., 
Ideal ndustrige, Inc., 1008 Park Ave., 
Sycamore, Ill. 
Ilisco Copper Tube & Products, 
Cincinnati 27, O. 
Krueger & Hudepohl, Third & Vine Sts., 


Cincinnati 2, 
Mines Equipment Co., 4223 Clayton Ave., 
f 
1300 Soldiers Field 


St. Louis 10, Mo. 
Morse Co., Frank W., 

Rd., Boston 35, Mass. 
Scintiila Magneto Div., Bendix Aviation, 
B., 


Inc. 


Sidney, fe 
Sherman Co., H. 
Battle Cresk, Micn. 


12 Barney, 


CONTACTORS, MAGNETIC, 
Relays & Contactors. 


See 


CONTACTS AND GONTACT POINTS 


Baker = So. Inc., 113 Astor, Newark 

Brainin Co., C. 8&., 233 Spring, New 
York 13, N. Y. 

— Tungsten Corp., 547—39th, Union 
it: 

Fansicel Metallurgical Corp., North 
Chicago, Il *Fasacoy,’ “‘Fastell.”’ 

Plate Div., Metals and Controls 

Corp., Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. ‘“‘Gibsiloy.’’ 

Mallory & Co., inc., P. R., Indianapolis 
. Ind. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co.,, H. A. 105 Chestnut, 
Newark 5, N. J. **Wilco. 


CONTACTS, CARBON, See Carbon & 


Graphite. 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave 
Kenilworth, N. J. **Heyco.”’ 


| CONTAINERS, PACKAGING and SHIP- 
| 


PING. See a:so Boxes and Crates, 

Wirebound. 

| Gair Co., Inc., Robt., 155 E. 44th, 
New York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th, 
St. Louis 2, Mo. 

Rathborne Hair & Ridgeway Co., 1440 
W. 2ist Place, Chicago 8 Ill. 

Union Bag & Paper Corp., Woolworth 
Bidg., New York 7, Y. 

CONTRACT MANUFACTURING 

Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 

| CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. Second. 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hart- 


ford 1, Conn 
Electro Switch’ 
mouth 88, Ma: 
Federal Electric ‘Products Co., 
Newark 5, N. 
General Electric ~Go., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
Square D Company, 4041 N. Richards, 
Milwaukee 12, vis. 


193 Broad, Wey- 
50 Paris, 


Grp. . 


| Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. See 


Photoelectric Cells and Tubes. 


| CONTROLS, PRESSURE and TEMPER- 
ATURE. 


See also Relays, Switches, 


Thermostats. 


Allen-Bradley Co., 1316 8. Second, 
Milwaukee 4, Wis. 

American Relay & Controls, Inc., 4901 
Flournoy St., Chicago 44, ; 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., 
Waterbury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Cam-Stat Inc., Div. The Paul Henry 
Co., 2310 8S. Lacienega, Los Angeles 
34, Catif. 

Edison Inc., Thos. A. Instrument Div., 
W. Orange, N. J. 

Fenwal, Inc., 51. Pleasant, Ashland, 
Mass. ‘“Thermoswitch.’ 

General Electric Co., 


Section Tr 57, 
Apparatus Dept., Schenectady 5, N. Y. 


Hart Mfg. Co., The, 211 Bartholomew 
Ave., Hartford, Conn 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ill. 

Minneapolis- Honeywell Regulator Co., 
2685 Fourth Ave., S., Minneapolis 8, 


Minn. 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Co., 101 Forest St., 


Attleboro, Mass. 
Square D Company, 4041 N. Richards 


Milwaukee 12, Wis. 

CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con- 
tactors. Switches. 


CONVERTERS, ROTARY. 
Motors. 


CONVERTERS, VIBRATOR. See Vibra- 
tor Converters. 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. See Beryl- 
lium Copper. 


CORD and TWINE, ARMATURE 
CcoIL _ 


Insulation Manufacturers Corp., 595 W. 
Washington Bivd., Chicago 66, Tl. 
es ener Company, Schenectady 1, 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Varfiex Corp. Rome, N. Y. 
Westinghouse Electric Gorp., P. 0. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED, See Wire and 
Cable, Insulated. 

CORD, eer Anes LINE. See Re- 
sistance Line Cords. 

CORD SETS 

i Electric Heater Co., Detroit 

i 

Belden Mfg. Co., 4633 West Van Buren, 

Chicago 44, Ill. 


Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y¥. ‘‘Corwico’’. 

Electric Auto-Lite Co., Toledo, O. ff 

Essex Wire Corp., Ft. Wayne, Ind. 

Genera! Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. “*Flamenol’’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

Miller Electric Co., 70 River, Pawtucket, 


Mines Equipment Co., 4223 Clayton Ave.. 
St. Louis 10, Mo. 
Phalo Plastics Corp., 25 Foster, Worces- 


ter 8, ass. 
Plastic Wire & Cable Corp., 405 E. 
Main, Jewett City, Conn ‘‘Plastic-on-’’ 
R. I. Appliance & Cordset Co., 191 
Weeden. Pawtucket, R. I. 
"Royal Electric Co., Inc., Pawtucket, 
United States Rubber Co., 1230 Avenue 


of the Americas, New York 20, N. Y 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORES, COIL. See Coil Cores and 
Fonns 
CORES, POWDERED IRON. See 


Powdered Metal Products 


CORES, REFRACTORY, See Ceramics 


CORES, TRANSFORMER 

anus Etec. Corp., 35 Water, Cuba, 

Westinghouse Electric Corp. P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Hipersil.’’ 

CORK and CORK COMPOSITIONS 

Armstrong Cork Co., 9503 Arch, Lan- 
caster, Pa, 


COTTON SLEEVING. See Tubing and 


Sleeving, Braided Fabric. 

COUNTERS 

Bristol Company, 153 Bristol Rd., 
Waterbury 91, Conn. 

Veeder-Root, Inc., Hartford 2, Conn 
“‘Countrol”’ 

COUPLINGS, FLEXIBLE 

Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp.. 
Ampere, N. J. 

es sae: Co., Erie, Pa. (Bonded Rub- 

r 

Westinghouse Elec. Corp., P. O. Box 
868, Pittsburgh, Pa. 

CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp., 453 Con- 
cord Ave.. Cambridge 38, Mass. 
Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif 
ton, N. J. 

CUPRO NICKEL. See Nickel and Nickel 
Alloys 


CUSTOM MOLDERS. See Plastics - 
Custom Molders and Extruders. 
DECALCOMANIA 
Meyercord Co., Dept. 
Lake, Chicago 44, Il. 


DIAL LIGHT ASSEMBLIES 
See Lights, Pilot & Indicator. 


7-12, 5323 W 


DIALS, PANEL and 


Etching Co. of America, 
Dept. E-1, Chicago 14, 
Mica Insulator Co., Schenectady 1, 


INSTRUMENT 
1520 Montana 
Il. 


DIE CASTINGS. See Castings Die 


DIE CASTING MACHINES 
Hydraulic Press Mfg. Co., 1004 Marior 


Rd., Mt. Gilead, O. 
Kux Machine Co., 3922 W. Harrison St 


Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. & 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 

Crescent Tool & Die Company, 175 
Southfield Rd., Lincoln Park 25, Mic 


ELECTRICAL MANUFACTURING 

































































































n Against Torn Ragged Tracings 


ENCILtex is more than 


Protectio 


In many organizations, the use of P 
the best in drawing mediums. PENCILtex is insurance against 


torn ragged tracings. 


ICILtex remain in good condition after many 


Drawings on PEN 
g and printing PENCILtex has greater 


years of reference, filin 
wearing quality than ordinary tracing cloth—is more trans- 
parent and has a moisture resistant surface 


PENCILtex takes pencil perfectly, makes splendid blue prints 


and provides 4 permanent durable tracing. There is no better 


policy for insuring engineering records. 
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SELECT DIAMOND H 


“Suap Tus” 
QUICK ANSWERS TO YOUR NEED 
FOR MORE PRODUCTION, LESS COST 
Just snap them into their holes — spring clips hold 
them tight. Hook them up before or after. Applica- 
tions? From appliances . . . products you make... 
to your test panels. (Switches rated to 20A. at 115 
Va 
Send us your requirements for other controls or 
wiring devices, standard or_ special. 














































































* 


Matching Diamond H snap-in toggle switches*, 
neon pilots, convenience outlets are spring clip 
mounted in holes 21/32” x 1-7/32” x 1” depth. 
Outlets rated at 15A.-115V.; 10A.-230V. 

Switches 15A. or 20A., 115V.; 10A.-230V., A. C. 
Pilot Lights 115V. or 230V. 


*Note: Snap or momentary contact, normally on or normally off. 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 








Quantity 
PRODUCTION 


" 


) 
IRON 


GREY CASTIN 


a 


ONE OF THE NATION'S 


LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


| ai: WHELAND yy hy 


FOUNDRY DIVISION 


AAIN OFFICE AND MANUFACTURING PLANT 


CHATTANOOGA 2, TENNESSEE 


simples 


meee 





DRAFTING erent and 
MATERIAL 


Eastman Saak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 
**Paragon.”’ 

Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Ill. 


DRAWN METAL SHAPES. (See also 
Stampings. Metal) 

Klectric Auto-Lite Co., Toledo 1, O. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel,’’ 


DRILLING & TAPPING MACHINES 


ilamuton Tool Co., Ninth and Hanover, 
Hamilton, O. 


DRIVES, ELECTRONIC 


Wederal Electric peeteste Co., 50 Paris, 
Newark 5, N. 

General Electric "C0. Section H668-57. 
Apparatus Dept., Schenectady 5, N. Y. 
“*Th§-Mo-Trol.’ 

Reliance LKiectric & Engineering Co., 
ar , Ivanhoe Road, Cleveland 10, 0. 


Wislindbeets Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘Mototrol.”’ 
DRIVES, V-BELT 


Dayton Rubber Mfg. Co., Dayton 1, 0O. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


DYNAMOTORS. See Motors. 


ELECTRICAL SHEETS. See _ Steel, 
Electrical. 
ELECTRONIC COMPONENTS. See 


Specific headings 


ENAMELING SHEETS. See Stell — 
Commercial Forms & Grades. 


ENAMELS. See Lacquers, 
Varnishes, Finishing. 


EXPRESS SERVICES 
Air Express Div., Railway Express 
Aseney. 230 Park Ave., New York 17, 


EYELETS 


American Brass Co. - 
Conn, ‘“‘Tru-Flange.”’ 
Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. Y. 


Enamels & 


Waterbury 88, 


FABRICS, ELECTRICALLY GONDUC- 
TIVE 


— Mining & Mfg. Co., St Paul 


FABRICS, INSULATING (Sheets and 
Tapes) 
Glass-Fiber, Varnished Cambric, Cot- 


ton, Linen, Silk, etc. (See aiso Tub- 
ing and Sleeving, Braided Fabrics; 
Tape and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., Dept. M-19, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. ¥. ‘‘Turbo.’ 

Duplan Corporation, 512 Seventh Ave., 
vew York 12, N. Y. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept. Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington il, N. J. “Irv -o- slot,’ 

‘Ivibind”’ 

Mica Insulator Co., Schenectady i, XM. ¥. 
“‘Empire,”’ ‘‘Mico,’ 

Minnesota Mining & Mfg. Co., St. Paul 

inn. 


6, Mi 

Mitchell-Rand Insulation os Inc., 51 
Murray, New York, 7, 

National Varnished Products Cor. 207 
Randolph Ave., Woodbri N. A 
**Natvar.”’ 

New Jersey Wood Finishing Co., Wood- 
bridge. N. J., ‘*Varslot.”’ “Vartex.”” 
Owens-Corning Fiberglas Corp., Dept. 
866, Toledo 11, O. ‘‘Fiberglas.”’ 

Taylor Fibre Co., Norristown, la. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 
Emerson Elec. & Mfg. Co., St. Louis 


1,. Mo. 
Heinze Electric Co. 685 
Lowell, Mass. f 
Robbins & Myers, Inc., Fan Div., 
Springfield. 0. : 
Signal Electric Mfg. Co., Menominee, 


Mich. 
Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. “Fasco.”” “Pilot 
Taylor Fibre Co., Norristown Pa. 


FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins. Rivets; Screws; Washers.) 


Lawrence, 


Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 


(D 
Screw Thread Inserts (E) 


ELECTRICAL MANUFACTURING 


Headed and Rolled Thread 
Studs, etc. (Cold Upset) (F) 
Spude Bolts (8S) 


Allen Manufacturing Co., Hartford 9 
Conn. (ACF) E 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 
American Screw Co., Providence, it. |, 
(BF), (Cold Heated Screws) 

Buffa‘o Bolt Co., North Tonaw nda, 
me oy CA) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (AC) 

Clark Bros. Bolt Co., Millda‘e, (Conn, 
(ABF) 

Continental Screw Co. 
Mass. (AB) 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (ABF 

Harper Co., H. M. ~ Fletcher, Chi- 
cago 18, Ill. (ABC 

Lamson & Sessions bo., 1971 W. 35th 
Cleveland 2, O. (ABCDF) 

Milford Rivet & Machine Co., 987 
Bridgeport Ave., Milford, Conn. (B) 

National Lock Washer Co., Newark, 
N. J. (B) 

National Screw & Mfg. Co., 2440 E, 
75th, Cleveland 4, O. (ABCDEF) 
New guess Screw Co., Keene, N. H, 

( 
Palnut Company, Inc., 
(C) 


65 Cordier, Iry- 

ington 11, N. J. 

Parker-Kalon Corp., aa Varick, New 
York 14, N. Y. 

Progressive Mfg. Co., an Norwood, Tor- 
rington, Conn, (ABF) 

Reed & Prince Mfg. Co., Worcester, 
Mass. (BI) 

Russell ,Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn (F) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. “Speed Nuts’’ (D) 
Standard Locknut & Lockwasher, Inc., 
311 N. Capitol Ave., Indianapolis 4, 

Ind. (C) 

Sterling Bolt Co., 209 W. Jackson Blvd., 
Chicago 6, It, (ABF). 

Thompson-Bremer & Co., 642 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock’’ (C) 
Tinnerman Products, Inc. 2038 Fulton 
Road, Cleveland 13, O. “Speed Nuts” 
(D) 

United-Carr Fastener Corp., 81 Ames 
St., Cambridge 42, Mass 

Wenco ob 1136 W. Hubbard, Chicago 

ll. (8) 


Parts — 


New Bedford 


22, 


Pins—Cotter (F); Locking and Taper 
(G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 
Chase Brass & Copper Co., Waterbury 
91, Conn. (F) 

Corbin Screw Div., American Hardware 
Corp., New Britain Conn. 

Hobbs Mfg. Co., 26 Satisbury, Worcester 
5, Mass. ‘Loxit’’ (F) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (F) 

National Screw & Mfg. Co., 2440 E 
75th, Cleveland 4, O. (F) 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. I. 

Central Screw Co., 3501 S. Shieids, Chi- 
cago 9, Il. 

Continental Screw Co., New Bedford 
M 


ass. 

Corbin Screw Div., American Hardware 
Corp, New Britain. Conn. — 
Lamson & Sessions Co., 1971 W. 85th, 

Cleveland 2, O. 

National Lock Co., Rockford, Il. b 
National Screw & Mfg. Co., 2440 E 
75th, Cleveland 4, O. : 
New England Screw Co., Keene, N. li 
Pheol: Mfg. Co., 5700 W. Roosevelt, 

Chicago 50, Ill. 
Russell Burdsall & Ward Bolt & Nut 
Co., Port Chester, N.Y. 
Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, Ill. al 
Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Ill. 


Recessed Head Screws ie 
Allmetal Screw Products Co., Inc., » 


Greene, New York 13, N. . 
American Screw Co., Providence 1, R. 
Central Screw Co., 3501 S. Shields, Chi- 

cago 9, Ill. ai 
Chase Brass & Sree Co., Inc., Water 


bury 91, ' 
Continental Screw Co., New Bedford, 
Mass. . 
Corbin Screw Div., American Hardware 
Corp., New Britain, Conn . 
Harper Co., H. M. 2609 Fletch: or, Chi- 
cago 18, Ill. -_ 
International Screw Co., 9446 Ttoselaw 
Ave., Detroit 4, Mich. : 
Lamson & Sessions Co., 1971 W. 89 
Cleveland 2, O. 87] 
Milford Rivet & Machine (0, % 
Bridgeport Ave., Milford, Conn 
National Tock Co., Rockford, 


National Lock Washer Co., Newark 
» ae . eae 
National Screw & Mfg. Co., 244° © 75th 
Cleveland 4 + 5 
New England Screw Co., Keene. ! we 
Parker-Kalon Corp. 200 Varick, } 


York 14, N. Y. R 
Co., Pawtuck« 


Screw 
Pheoll. Mfg. Co., 5700 W. XI rooserel! 
Chicago 50, Ill. a 
Reading Screw Co., Norr'stown Be 
Reed & Prince Mfg. Co., Worce’ 


Mass. ». ae 
Russell, Burdsall & Ward Bolt & N 
Co., Port Chester, N. Y. 


sot? Hermetically 5, le 
y 
we 


wanda, 
W ater- 
Conn, 
Sedford 
rdware 
F) 

* Chi- 
1. 85th 
rn. 87 
2. (B) 

vewark, 

440 E. 

F) 

N. H. 

Hermetically sealed ADVANCE relays maintain 
their original efficiency under conditions that soon 
ruin or dangerously impair other types of relays. 
Dust, moisture, oil, or fungus cannot reach precisely 
rcester, adjusted parts. 

& Nut There can be no failure due to arcing, or condensa- 
> oa tion in the low atmospheric pressure of high alti- 


tudes. Important, too, is the fact that these relays are 
“Tamper-Proof”! 


ANY Advance relay can be furnished in hermetically 
a Bivd., sealed containers on special order. 


d, Tor- 


7 Hub- Built to Army and Navy specifications upon request. 
ck’” (C) Write today for oyster details and catalog of 


} Fulton 
d Nuts” <s 2 complete line. 


1 Ames 


Chicago 


d Taper 


Inc., 83 ADVANCE ELECTRIC & RELAY CO. 
waseteie 1260 West 2nd Street, Los Angeles 26, Calif. 


rene sure veer ta ar | Before you say “Go” 


peal z “Won that new product-- 


W. 85th, 


f 
ih 
it 
a) 


2440 E 


— give sober thought to the springs. They 
can make or break your product. If they 
Screws > fail, the product fails . . . always in the 
i1. Bof Geayy—suser’s hands! 


Bedford 


iz. 


Our engineers have fitted the spring to 
Hardware a the need for many years. Before ap- 
W. 86th, ML. in proving your product, take just a little 
more time and let us help with the springs. 

We will check your specifications against 
‘Hiooseral 5 your blue prints without obligation, and 
It & Nut - ~, = in confidence. If our experience indicates 
eler Ave. ~. ; : os " they are all right, we will say so. If they 
., 212 W ie eer can be improved, we will also say so. 


EATING UNITS sa In all events, we will be prompt. 


. Ince, 33 i 
7 a 
ve 1, R. I. 7 
jelds, Ch ‘ ie 
Water- , 


1C., 


nl 
2440 E 


, Bedford, The New Conlon Zephyr introduced at the 


Hardware January housewares show in Chicago is 
tcher, Chi- equipped with “Nykelkrom” heating ele- 


ee ment. Just another proof of the depend- SPRINGS & SCREW MACHINE PRODUCTS 
6 Toselaw , 
| i a. Where ability of H. W. Tuttle & Co. products. THE PECK SPRING COMPANY 


Our engineering staff is available to 


Co., 87 Quality is develop the unit best fitted to your needs. 20 GROVE AVE. PLAINVILLE, CONN. 


oT a Important Send for complete catalog of ‘‘Nykelkrom” 
Tt heating elements and replacement parts 


Contact for standard appliances. 


‘ose hes ~H. W. TUTTLE & CO. 
et PULL Ac 
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: ee Se eee: : 
Baer fibre is versatile . . . can be stamped, punched, 
drilled, tapped, milled, sheared, sawed to specification. 


N. S. BAER COMPANY 


MONTGOMERY ST., HILLSIDE, NEW JERSEY 
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Kg 6 «wo BG. 
yi) JEWEL LIGHTS 
and LAMP 
HOLDERS 


mean low cost — long service 
- .+ and you can get them in 
WIDE an amazing variety 
a of sizes and styles 

to meet your pre- 


BILITY 
No.1 01 cise requirements. 


5%" DIAM. 
PLASTIC 



















SMALL 
a 
No. 5 
. 





9/32" DIAM. 
JEWEL 






Send 
today for 
big NEW 
Drake 
Catalogue 
M 


~ ern | P| 
No. 275 we ee ; 
1" DIAM. JEWEL 


Pets 





Socket & Jewel LIGHT ASSEMBLIES 
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Shakeproof, Inc,, 2501 N. Keeler Ave., 
Chicago 39, IL. 

Southington Hardware Mfg. Co., South- 
ington, Conn. 

Sterling Bolt Co., 219 W. Jackson, Chi- 
cago 6, Ill. 

Stronghold Screw Products, Inc., 212 
W. Hubbard, Chicago 12, Dl. 

Wolverine Bolt Co., 9685 Grinnell, De- 
troit 13, Mich. 


Rivets 


Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. 
of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa, ‘‘Alcoa.” 
7. Bolt Co., North Tonawanda, 


Aluminum Co, 


Chase Brass & Copper Co., Waterbury 


91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Bivd., Bellwood, Ill. 

Clark Bros. Bolt Co., Milldale, Conn. 


du Pont de Nemours & Co., Inc., E. I.. 
Arlington, N. J. (Explosive.) 

Milford Rivet & “*Machine Co., 871 
Bridgeport Ave., Milford Conn. 

National Screw & Mfg. Co. 2440 E. 75th, 
Cleveland 4, O. 

Penn Ri-vit & Machine Co., 254 tunt- 
ington Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 


rington, Conn. 
Reed & Prince Mfg. Co., Worcester, 


Mass. 
Russell, Burdsa:l] & Ward Bolt & Nut 


Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 

Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 

Allen Mfg. Co. Hartford 2, Conn (H) 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. (H) 

Aluminum Company of America, 615 


Gulf Bildg., Pittsburgh 19, Pa. 
American Screw Co., Providence 1, R. I. 
(HJ) 
Bristol Company, 153 Bristol Rd., 
Waterbury 91, Conn. 
Buffalo Bolt Co., North Tonawanda, 
N. Y. (A) 
Camcar Products Company, 608 18th 
Ave., Rockford, Il. (J) 


Chase Brass & Copper Co., Inc., Water- 


bury 91 Conn. (H) 
Clark Bros. Bolt Co., Milldale, Conn. 
(H) 
Continental Screw Co., New Bedford, 
Mass. ‘‘Holtite,”” ‘“‘Tap’’ (HJK) 
Corbin Screw Div., American Hardware 


Corp., New Britain, Conn. (HJ) 
Harper Co., Hi. .. 2609 Fletcher, 
Chieago 18, Tll. (HJ) 
Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, O. (11J) 
Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford Conn. (HJ) 
Moore, Inc., George W., Beaver, 
Waltham 54, Mass. (HI) 
or tox Washer Co., Newark 5, 
National Screw & Mfg. Co., 2440 E. 


75th, Cleveland 4, O. 
New England Screw Co., Keene, N. H. 


(HJ) 
Parker-Ka‘on Corp., 200 Varick, New 
York 14, N. Y. (HJ) “‘Gear-Grip”’ 
Penn Ri-vit & Machine Co.. 254 Hunt- 

ington, Philadelphia 33, Pa. . 
Progressive Mfg. Co., 44 Norwood, Tor 


rington, Conn. (H) 
Co., Worcester. 


Reed & Prince Mfg. 
Mass. (H) 
a Se & Ward Bolt & Nut 
-.. as ie 
Shakeproof, N. Keeler Ave., 
Chicago 39, Tll., “Speed Nuts” (H) 
Standard Pressed Steel Co., Box 594 
Jenkingtown, Pa. ‘‘Unbrako’’ (H) 
Sterling Bolt Co., 219 W. Jackson Bilvd., 
Chicago 6, Ill. (HJ) 


ae (K); 
(L 


Al-metal Screw Products Co., Dept. El. 


Lock and spring 


33 Greene, New York 13, N. Y. (K) 

a Spring Corp., Bristol, Conn. 
( 

coe Co., Wallace, Bristol, Conn. 
(KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., Detroit, Mich. 

Chase Brass & Copper Co. Inc., Water- 
bury 91, Conn. (KL) 

Co., Milldale, Conn. 


Clark Bros. Bolt 
(HD) 


Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 


cago 14, Till. (KL) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Il. (K) 

Hobbs Mfg. Co., 26 Salisbury, Worcester 
5, Mass. 

Hubbard Spring Co., M. D., 525 Centra’ 

Pontiac 12, Mich. (K) 


Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (KL 
Newark 5. 


Washer Co., 
N. J. “Kantlink’ (L) 

Ohio Div., Associated Spring Corp, Vay- 
ton, O. “Tangle Proof.”’ (KL) 

Palnut Company, Inc., 66 Cordier, 


ington 11, N. J. (l 
Quadriga Mfg. oo. W. Grand Ave., 


Chicago 10, Ill. 
Dtr., 


Ra: 
ring Corp., Corry, Pa. ( 
Shakeproof, Inc. 2501 Keeler Ave., Chi- 
89, Tl. (L) 


cago 5 . 
Standard Locknut & Tockwasher, Inc., 
Capitol Ave., Indianapolis 4, 


311 N. 
219 W. Jackson Blvd. 


Irv- 


Ind. (1) 
Sterling Bolt Co., 
Chicago 6, Ill. 


ELECTRICAL MANUFACTURI 





Thompson-Bremer & Co., 1642 W. ‘up. 
bard, Chicago 22, Il). **Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2200 8. Ray, 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn 

Felters Co., 210-U South, Boston, 1) 
Mass. , 

Felt Products Mfg. Co., 1536 Carrol) 


Ave,, Chicago 7, DIL 
Western Felt Works, 


"4035 Ogden A 
Chicago 23, Ill. ™ 


FIBRE, PHENOLIC. See Plastics, 
Laminated. 

FIBRE, VULCANIZED. (Board, s 
Rod, Tubing) ' > 

Baer Co., N. S8., 7-11 Montgomery, Hijj!. 
side, J 


Continental-Diamond Fibre Co., Newark 
Hust Oh th H 
usite Div., e Huse Liberty Mica 
171 Camden, Boston 18, Mass. * 
Insulation Manufacturers Corp., 565 Ww 
Washington Bivd., Chicago 6, Ill. ° 
Mitchell-Rand Insulation Co., Inc., 5] 
Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Peerless,”” ‘*Vulcot.” 
Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper Uo., 
Park Ave., New York, N. Y. ‘ 
site,”’ ‘‘Electrite,”” ‘‘Kraft B 
Yardley Plastics Co, 
Columbus 15, O. 


FILLING COMPOUNDS, 
Insulating and Sealing, 
Compounds. 


FILTER ELEMENTS, POWDERED 
METAL 


230 
‘Den- 
oard.”’ 

138 Parsons Ave., 


See Cements, 
Waxes and 


Amplex Mfg. Co., Div., Chrysler Corp., 
Detroit 2, Mich. 

Bound Brook Oil-Less 
Bound Brook, N. J. 

Moraine Products Division, 
tors, Dayton, O. ‘‘Porex 


FILTERS, RADIO INTERFERENCE 

Federal Telephone and Radio Corp. 
Dept. J, 116, 100 Kingsland Rd., Clif- 
ton, N. J. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5. N. Y. 

a & Co., Inc., P. R., Indianapotis 
» Ind. 

Sprague Electric Co., North Adams, Mass. 

Tobe Deutschmann Corp., Norwood 
Mass. ‘‘Tobe.”’ 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. 
Cable, Insulated. 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc. 


Bearing Co., 


General Mo- 


See Wire and 


Plainfield, N. J 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, instru- 
ment & Radio; See also Capacitors) 

Acme apinatate Corp., 35 Water, Cuba, 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 
Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 
Davis & >. Sam W., 1006 First, Kent- 
n 


d, > 
General Electric Co., Section A50-122, 
Merchandise 


Appl. & Dept., Bridge- 
port 2, Conn. | 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Til. 


Jefferson Electric Co., Bellwood, 11. 
Sola Electric Co., 4633 W. lttn, Chi- 
cago 50, Til. 


Sprague Electric Co., No. Adams Mass 

Westinghouse E'ectric Corp.. P. 0. Bor 
868, Pittsburgh 30, Pa. 

FOOT SWITCHES. See Switches. 

FORGINGS 

Aluminum Company of America, 2179 
Gulf Bidg., Pittsburgh 19, Pa. (Alu- 
minum.) 

American Brass Co., Waterbury 88, 
Conn. ‘‘Anaconda.’’ 

Revere Copper & Brass, Inc., 230) Park 
Ave., New York 17, N. Y. (Non 


ferrous.) : 
Scovill Mfg. Co., Forgings Div., 18 Mill. 
Waterbury 91, Conn. (Non-ferrous.) 


FREQUENCY CHANGER SETS. See 
Motors. 


FUSE HOLDERS MOUNTINGS and 
CLIPS 


Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Iti. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Jefferson Electric Co,, Bellwood, Ill. 

Howard B. Jones Div., Cinch Mfg. Corp. 
2460 W. George, Chicago 18, [!!. 

Littelfuse, Inc., 4761 Ravenswood Ave. 
Chicago 40, Ill. 

Morse Co., Frank W. 1300 Soldiers Field 
Rd., Boston 35, Mass. : 

Sherman Mfg. Co., H. B., Battle Creek 


Mich. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


FUSES 


Federal Electrical Products Co., 50 Par’ 
Newark 5, N. J. ‘‘Noark.”’ 4 
General Electric Co., Section 1668-5 
Apparatus Dept., Schenectady 5, N. 

Jefferson Electric Co., Bellwood, 11. 
Littelfuse, Inc,, 4761 Ravenswood Avé 
Chicago 40, Ml, 
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FOR PUBLIC ADDRESS, 
RADIO, and kindred fields, 
Tr eo} i ere 
m: PLUGS AND 
SOCKETS 


j of proven quality! 


spec 


Double Contact Area 


i t 
bronze knife-switch socke 


th sides of fiat 


Phosphor bo’ 


contacts engage 
plug contacts. 
Socket con 
ae cadmium ren 
mi . 
\ bokelite. Plugs and -_ : 
el caps with bo 
O27 Ay Or Br Ve 12 
mounting. — 
i n 
i complete line, ! 
a “16 Electrical pre 
e 
cting Devices Plugs, Socke!s 
* * 
Terminal Strips Write 


Oe a RC) 


Cinch Mfg. Corp 


2460 W. GEORGE ST CHICAGO 18, ILL 


UTOMATIC 


UES 


Scientifically 
DESIGNED FOR 


@ PEAK PRODUCTION 
@ LOWER MAINTENANCE COSTS 
@ INCREASED MACHINE LIFE 
. Machine builders everywhere are adopting TRICO 
Automatic Oilers as standard equipment on their 
present and planned machines. They KNOW that 
TRICO OILERS offer such added sales features 
as: Thorough bearing protection .. . maximum 
machine life and up-to-date design. 


WRITE FOR FREE CATALOG 
TRICO FUSE MFG. CO Lt 


For small eleetrie coils. reactors and paper tubes 


nT 47874 
ACID-FREE 


‘ 5 ¢ >! ry Pi 14 
GUMMED PAPE 
nant | 


AY if eye 


a { ie | he ar eeenaal hall 
to resist the flow of eleetricity. Lantirely 
TO) ee holes or imperfections Perleect 


tar or round tubs Write for ¢ 


re . TERE al a 
| ae ! I 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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MOTORS 


JUST AS GOOD 
AS THEY LOOK 


High quality in design and construction is re- 
flected in the appearance of K-C Motors which 
are finely finished units with strong eye appeal. 
They meet the equipment designer's most mod- 
ern requirements in styling. 


This important merchandising feature of K-C 
Motors is backed up with power, compact- 
ness and cool, quiet operation, so that the de- 
signer can be assured that his motorized product 
will be just as good in performance as it is in 
appearance. The many applications where K-C 
Motors have already proved their superior 
performance and improved product appearance 
are indicative of the opportunities offered de- 
signers for motorization with K-C units. 


Built in fractional horsepower ratings and in 
some integral ratings at higher speeds. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


Division of The HOOVER CO. 
86 BROOK AVE., NORTH PLAINFIELD, N. J. 










































































GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 
SPECIAL ac, ve 
a univers. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 


many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 


to do the right job the right way. Initiative and 

ir plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 


engineering skil 


cal equipment. 







ELECTRIC SPECIALTY Co. 








212 SOUTH STREET, STAMFORD. CONN 


WIDER SPEEDCRAFT 





“ae 


Write for complete information — sending wire samples — no 


WIRE STRIPPER CO., 


APPLICATIONS 


Due to a new development in 
combination with the flexi- 
bility of design of the SPEED- 
CRAFT WIRE STRIPPER Cut- 
ter Head we can remove the 
outer rubber jacket from most 
kinds of multi-conductor rub- 
ber covered wire — Another 
SPEEDCRAFT Achievement — 
SPEEDCRAFT is Superior by 
every Comparison. 


obligation. 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 





ONE OF THE MANY 


Wlecseb 


ELECTRICAL SPECIALTIES 
THE MOST POPULAR LAMP 
SOCKET ADAPTER EVER 


MANUFACTURED 
Permits for the use of Candelabra 
Base Bulbs in Medium Screw Type 
Sockets. A photographic necessity. 
One of the forty different Adapters 
we are now making. 
Ask for Bulletin No. 47 


AVAILABLE THROUGH ELECTRICAL JOBBERS AND DISTRIBUTORS EVERYWHERE 


FRANK W. 


MORSE COMPANY 


BOSTON 35, MASSACHUSETTS 














Inc. 95 Grana ave., 

Go., acme, Wis. 

Westinghouse atten Corp., P. .O. Box 868, 
Pittsburgh 380, Pa. 


Royal Electric es 
‘awtuck 


FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. (‘*Cerro- 


tru” Bismuth; Tin Eutectic; ‘‘Cerro- 
low’ indium.) 

Federated Metals Div., American Smelt- 
us & . Co., 120 Broadway, 


GAGES (TEMPERATURE and 
VACUUM) 


Edison, Inc., Thos. A. Instrument Div. 
W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, O. 
GALVANOMETERS. See _ Instruments 
GASKETS 


Armstrong Cork Co., 9505 Arch, Lancas- 


ter, Pa. (Cork arid Rubber Composi- 
tions. ) 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Felt Products Mfg. Co., 1536 Carrol) 
Ave., Chicago 7, Il. 

Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co. (Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. “G-E 
Silicone.*’ 


United States Rubber Co., 1230 avenue 
of Americas, New York 20, N. Y. 


GEARMOTORS. See Motors. 
GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div. Chrysler Corp, 
Detroit 2, Mich. 
Gear Specialties, 2635 W. Medill Ave., 


Chicago 47, Ill. 
Ohio 7 Co., 1358 E. 179th, Cleveland 
Inc., 


2501 N. Keel ; 
Chicago "39, eeler Ave., 


Westinghouse Elec. Corp. P.O. Box 868, 
Pittsburgh 30, Pa. 


10, O. 
Shakeproof, 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics. 


GENERATORS. See Motors. 
GLASS-BONDED MICA 


General Electric Co., Plastics Div.. 
Chemical Dept., Pittsfield, Mass, (G-E 
Mycalex.) 

GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, 
~~ New York 5, N. Y. “Cerro- 


Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. ‘‘Kovar.’ 


GLASS TECHNICAL 


Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire.) 

General Plate Div., Metals & Controls 
Corp, Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New- 

ark 5, N. J. ‘Wilco. 


GRAPHITE. See Carbon and Graphite. 


GRIPS and CLAMPS, STRAIN RELIEF 
Heyman Mfg. Co., 500 Michigan Ave 


Kenilworth, N. J. ‘‘Heyco.’’ 
Walker Co., George, -118 Amsterdam 
Ave., Passaic, N. J. “‘Gripmaster. 


HARNESSES and ASSEMBLIES 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, IL. 

Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, Ill. 

Electric Auto-Lite Co., Port 
Mich. 

Essex Wire Corp., Monticello Ind. 

Federal Telephone & Radio Corp., 
. _ 900 Passaic Ave., E. 


General Electric Co., 
Appliance & Merchandise 
Bridgeport 2, Conn. 

Interstate Mfg. Corp., 
Newark 4, N. 

Miller Electric Co., 70 River, Pawtucket. 


Huron, 


Dept. 
Newark, 


Section A50-122, 
Dept., 
‘‘Flamenol.’’ 

125 Sussex Ave., 


Mines Equipment Co., 4215 Clayton Ave., 
St. Louis 10, Mo. 
Phalo Piastics Corp. 
ter 8, Mass. 

R. LL Appliance & Cord Set Co., 
Weedon, Pawtucket, R. I. 

Riverside Mfg. Co., 200 So. River, Ypsi- 
lanti, Mich. 

United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wis. 


25 Foster, Worces- 


195 


HEATING ELEMENTS and UNITS 
Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, N. J. 
Electro-Therm Inc., 8010 Georgia Ave., 


Silver Springs, Md. 
General Electric Co., Section H668-57, 
Appliance Dept., Schenectady 5, N.Y. 


Hevi Duty Elec. Co., Milwaukee 1, Wis. 
Lewis Engineering Co., Naugatuck, Conn. 
Tuttle & Co., H. W., Adrian, Mich. 

Vulean Electric Co., Danvers 2, Mass. 
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Westinghouse Electric Corp., P. O. 
868, Pittsburgh *. Pe, “Uni-Therm.’ 

Yale & Towne Mfg. Co., The, Koom 1033, 
Chrysler B:dg., iNew "York 3%... ¥. 


Box 


HERMETIC SEALS. See Seals 
Terminals, Hermetic. 


and 


HIGH-FREQUENCY HEATING UNITS 


General Electric Co., Section ee 57, 
Apparatus Dept., Schenectady 5, N. Y. 

Radio Receptor Co., inc., Dept. CS-50. 
251 W. 19th, New York 11, N. Y. 
“**Heatmaster. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 
and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Phoneix Electric Mfg. Co., 711 W. Lake 
Chicago 6, Ill. 


IMMERSION HEATER. UNITS. See 
Heating Elements & Units. 
IMPREGNATING COMPOUNDS. See 


Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. 
eters. 


See Thermom- 


INDICATORS, SPEED. 
eters. 


See Tachom 


INDIUM ALLOYS 


Cerro de Pasco Copper Corp., Dept. 5, 
40 Wal, New York 5, N. Y. ‘‘Cerro 
low.’ ‘*Cerroseal.’’ 


INDUCTION HEATING. 
Frequency Heating Units. 


See High- 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 

Acme Elec. Corp., 35 Water, Cuba, N.Y. 

Klectro-Therm, inc., 8010 Georgia Ave., 
Silver Springs, Md. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 

Superior Electric Co., 1304 Meadow §&t., 
Bristol, Conn. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave. Newark 5, N. J. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Acme Elec. Corp., 35 Water, Cuba, N.Y. 

Bristol Company, 153 Bristol Rd., Water- 


bury 91, Conn. 

Burlington Instrument Co., 203 N. 3rd, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, O. 


Electro-Therm, Inc. 8010 Georgia Ave., 
Silver Springs, Md. 


Federal Telephone and Radio Corp., pet 
J116, 100 Kingsland Rd., Clifton, N. J 


General Electric Co., Section H668- 57, 
Apparatus Dept. Schenectady Aes 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IL. 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, Be 


Radio Corporation of America, Commer- 


cial Engineering Section ER 71, Har- 
*rison, N. 
Simpson Electric Co., 5200 W. Kinzie, 


Chicago 44, [lL 


Superior Electric Co., 1304 Meadow S&t., 
Bristol, Conn. 

Triplett Electrical Instrument Co., Dept 
D-28, Bluffton, O. 

Westinghouse Evectric Corp., P. 0. Box 

868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp, 582 
Fre.inghuysen Ave., Newark 5, N. J 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 


Dow Corning Corp., 
**Silostie.’ 

du Pont de Nemours & Co., Inc., E. I., 
Plastics Dept., Room 137, Arlington, 
Oe “Polythene.”’ : 

Eastman Kodak Co., Rochester 4, N. 

Goodrich Chemical Co., B. F., Dept. I-12, 
Rose Bidg., Cleveland 15, 0. ‘*Geon 

Phalo Ptastics Corp., 25 Foster, Worees- 


Midland, Mich., 


ter 8 Mass. 
Sprague Electric Co., No. Adams, Mass 
“CG 


United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. See Motors 


INVERTERS, VIBRATOR. See Vibrator 
Converters. 


tRONS, Soldering 


Irons, 


SOLDERING. See 


JEWEL LIGHT ASSEMBLIES. See 


Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. Se 
Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. 
Varnishes, Compounds and 
Insulating. 


See 
Resin 


Precision Di-Formed Paper Tubes give coil winders four advantages 
over other paper tubes that enable them to make lighter coils with better WRITE FOR SAMPLES OF 
dielectric properties, at lower cost: (1) they’re stronger, (2) can be auto- THIS BETTER COIL BASE 
matically stacked (3) need not be formed after winding (4) and cores WITH ARBOR LIST... 

can be engineered closer to save wire. 


2035 W. CHARLESTON ST. CHICAGO 47 
Pient *2, 79 Chapel Street, Hartford, Connect 





HEVI DUTY ELECTRIC COMPANY 


HEV! DUTY 
=—eee 


| 


Assembly 
Insulating 
Sealing 
Embedding 


Sauereisen Electrical Cement No. DW-30 
resists water, oil, electricity and tempera- 


tures to 1000 deg. F. Used on Westing- You get better 
house Electric Roasters and other leading 


Secon Electric Resistor Cement No. | R E G u LAT | 0 N 


78 for coating resistors and embedding with a properly designed 
wire. Hardens into porcelain by air drying. 
insulates electricity, radiates heat and with- 
stands temperatures to 3000 deg. F. eg 
Sauereisen Cement No, 31 for assem- 
bling, sealing, cementing metal, glass, por- 
celain. Quick-setting and self-hardening. CONTROL CIRCUIT 
Water and acid proof, insulates electricity 


xe aaa and resist temperatures to 2000 deg. F. T R A eI s ¥ 9 R M £ R 


% VOLTAGE DROP 
FOR 
20% POWER FACTOR LOAD 


100 200 300 400 S00 600 700 
% OF RATED LOAD 


(METAL To Test Sauereisen Cements on your own , a 

PORCELAIN) applications or send unassembled parts or Extremely good regulation at low power factor is important 
, sketches for technical advice by our experts. for proper operation of such devices as magnetic contactors, 
relays, solenoids and other types of units having high inrush 
currents at low power factor. In addition, Surges gives you 
rugged mechanical construction, oversize terminals permanently 
attached to the coil during the winding process, plus many 


S$ A U E R E | S E N C E M E Ny T 4 C 0 M PA N Y | other features that add up to dependable performance. Regu- 


lation curves for various sizes of transformers and complete 
Technical Cements Si Industrial Compounds engineering data are available. 


Acid Proof Construction +m Electrical Insulation 
Sealing . . . Assembling {5 Bell Spigot Pipe Jointing A ee 


HEAT TREATING FURNACES HEVIsBUTY ELECTRIC EXCLUSIVELY 
pereena heey oe rege ORY TYPE TRANSFORMERS — CONSTANT CURRENP REGULATORS 


MILWAUKEE 1, WISCONSIN 


WRITE FOR OUR INDEXED PRICE 
CHART AND DATA SHEET 
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For Inverting D.C. to A.C. ... 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


New Models New Models 











AUTO RADIO 


VIBRATORS ""A’" BATTERY 


A Complete Line of Vibrators . . . ELIMINATORS 
Designed for Use in Standard Vibrator- For DEMONSTRATING AND TESTING 
Operated Auto Rodio Receivers. Built AUTO RADIOS 


with Precision Construction, featuring 
Ceramic Stock Spocers for Longer Lasting 
life. 


New Models . . . Designed for Testing 
D. C. Electrical Apporotus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


new DIIGO EES CU 


EW g : 4 
NUITERATURE OPT TSE 7, perry liad i777: hPL 


ar i steht el ee 
on write factory ad 
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LACQUER, ENAMELS 
NISHES, FINISHING 


Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co., E. I., Fin 
ishes Dept. Wilmington, Del. 

General Electric Co., Chemical Dept., 
1 Plastics Ave., Pittsfield, Mass 
(Silicone) ‘“‘Glyptal.” 

Maas & Wa:dstein Co., Newark 4, N. J 


**Motletone.”’ 
Monsanto Chemical Co., Plastics Div., 
Co., 


and VAR- 


Springfield 2, Mass. 
The Sherwin-Williams 
Div., Cleveland 1, O. 


Industrial 


LAMINATED METALS, 
and BASE (Sheet, Tube and Wire) 


Baker oe Inc., 113 Astor, Newark 


5. N. J. 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 


PRECIOUS 


Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. “Wilco.” 


LAMINATED PLASTICS. See Plastics. 

LAMINATIONS, MOTOR AND TRANS- 
FORMER 

Acme E-zec. Corp., 35 Water, Cuba, N.Y. 


LAMPS, FLUORESCENT 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, 0. 

Westinghouse Electric Corp., P. 0. 
868, Pittsburgh, 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 


General Electric Co., Lamp Department. 
Nela Park, Cleveland, 0. 
North American Electric Lamp Co., 1082 


30x 


Tyler (Carbon), St. Louis 6, Mo. 
**Nalco.”’ 
Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh, 30, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Co., Lamp Départment. 
Nela Park, Cleveland. 0. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and 
Indicator) 


| General Electric Co., Lamp Dept., Nela 


Park, Cleveland, 0. 
Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, IT. 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘“‘Nalco.’’ 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh, 30, Pa. 


LAVA. 


(Neon Glow) 


See Ceramics. 


LAYOUT STEEL BLUE 

Dykem Co., 2303-F N. 
6, Mo. 

LENSES, PRESSED GLASS 

Kopp Glass, Inc., Swissvale 


llth, St. Louis 


Pa. 


LIGHTS, MACHINE (Magnifiers) 

Stanley Electric Tools, 502 Myrtle, New 
Britain, Conn. ‘“‘Flud-Lite.”’ 

LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford 1, Conn 


Cannon Elec Dev. Co., 3209 Humboldt, 
Los Angeles 31, Cal 

Dial Light Co. of Amer'ca, Inc., 909 
Broadway, New York 3, N.Y. 
“Dialeo.”” 

Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, Til. 

Mart Mfg. Co., 211 Bartholomew Are., 
Hartford 1, Conn. “Diamond H.”’ 


Kirkland Co., H. R., 810 King, Morris 
town, N. J. “Bulls-I Units.” 


Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 

LOCKNUTS and LOCK WASHERS. 
See Fasteners. 

LOUDSPEAKERS 

Radio Corporation of America, (Com- 
mercial Engineering, Section ER 71, 


Harrison, N. J. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave. Chicago 23, Tl. 

Madison- Kipp Corp., 214 Waubesa, 
Madison 4, Wis 


Trico Fuse Mfg. Co., Milwaukee, Wis 


LUGS and TERMINALS 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘‘Diamond 
grip,"” “‘Plasti-grip’’ ‘‘Solistrand.’’ 
American Brass Company, Waterbury 
88, Conn. 

Burndy Engineering Co., Inc., 107 
Bruckner Bivd., New York 54, N.Y 


Cambridge Termionic Corp., 453 Concord 
Ave., Cambridge 38 Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

isco Copper Tube & Products, 
Cincinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 
Krueger & Hudepohl, Third & Vine, 

Cincinnati 2, 0. 
Littelfuse, Inc., 4761 Ravenswood Arve., 
Chicago 40, I'l. 
Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. 


Inc., 
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Patton-MacGuyer Co., 17 Virginia » 
Providence 5, R. i. « «lime 
Rajah Co., Bloomfield, N. J. 


Shakeproof, inc., 2501 N. Keeler Ave. 
Chicago 39, L11. . 
Sherman Mfg. Co., Il. B., 12 Barney, 


Battle Creek, Mich. 


Soreng Mfg. Corp., 1901 Claybourn Ave., 
Chicago 14, Ill. 


Superior Electric Co., 1304 Meadow St., 


Bristol, Conn. 
Thompson-Bremer & Co. 1642 W. Hub- 
bard, Chicago 22, Il. “‘Everiock 
MACHINES. See Specific Headings, 


Balancing; Coil Winding; Die Casting: 
Drafting; Milling; Molding; Print: 
Rivet Setting; Screw Driving; Strip- 
pers; Wires; Wire Insulating. 


MAGNETIC MATERIALS. See 
Electrical; Magnets, Permanent; 
netic Recording Tape. 


Steel, 
Mag- 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘“‘Hyflux.”’ 
Minnesota Mining ig Co., St. Paul 


6, Minn. ‘“‘Scotch’ pe. 

MAGNETS, PERMANENT 

General Electric Co., Metallurgy Div., 
Section HA-11 Chemical Dept., Pitts- 
fied, Mass. “Alnico,”” _ ‘*Cunico,” 
*“‘Cunife."" ‘‘Silmanal,”’ ‘‘Vectolite.” 
Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘“‘Ispco,” 
“‘Alnico,’’ ‘‘Cunico,”” “‘ ife,”” ‘‘Sil- 
manal,”” ‘‘Vectolite.”’ 


MAGNIFIERS. See Lights, Machine 


MATERIALS HANDLING EQUIPMENT 


Lyon Metal Products Inc., 239 Monroe 
Ave., Aurora, Ill. 

Robbins & Myers, Inc., 
Div., Springfield, O 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors. 


Crane & Hoist 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. See Lamps, 
Mercury Vapor. 


METALLIZED GLASS. See Glass, Tech- 
nical. 


LAMINATED. See Lamin- 
Prec'ous and Base. 


METALS, 
ated Metals, 


METALS, PRECIOUS. See Gold; Iam- 
inated Metal; Platinum; Silver. 


METALS, RARE 
Fansteel Metallurgical Corp., North Chi- 


cago, Ill. ; 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

METERS. See Instruments. 

MICA, GLASS-BONDED. See Glass- 
Bonded Mica. 

MICA MOLDED and LAMINATED 
(Sheets, Plate. Tape, Tubes, Rings, 
Segments, Washers, etc.) 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. : 
Genera: Elec. Co., Resin and Insulating 
Materials Div., Schenectady, N. Y. 
Husite Div. The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 
Insulation Manufacturers Corp. 565 W 
Washington Blvd., Chicago 6, Ill. | 
Macallen Co., 16 Macallen, Boston 2! 
Mass. ie 
Mica Insulator Co., Schenectady 1, N. Y 

“Micanite,"’ ‘‘Munsell.” 
Mitchell-Rand Insulation Co., Inc., 
Murray, New York 7, N. Y. : 
New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA YNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill 


MICROPHONES : 
Amperite Co., 561 Broadway, New York 
12, N. ¥. 


MOLDED INSULATION and MOLDED 
PRODUCT 


cTs. See Ceramics, Mica, 
Plastics, Rubber. 
MOLDING MACHINES, PLASTIC 
Kux Machine Co., 3922 W. Harrison, 
; 2 ! 
Chicago 24, Til. — 


Lake Erie Engineering Corp,, 
ward Ave., Buffalo 17, N. Y. ‘ 

Stokes Machine Co., 5996 Tabor Rd., 
Philadelphia 20, Pa. 

MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 1is 

Mallory & Co., Inc., P. R., Indianapolis 
8, Ind. 

MOTORS (See next page.) 


MOTOR-GENERATOR SETS. See Motors. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 





We are exceptionally well equipped te supply you 
_ with whatever you may need mi contacts and contact 
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¢ Hoist 
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Lamps, 


. Tech- 


th Ch ARE YOU LOOKING FOR QUALITY 


anapolis IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 


Rogan Offers a Wide Variety of Stock Molded 


OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 


OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 








| oe Your Specifications are our guide 
youpeD _ to your Washer needs... 


Design and material in washers for electrical prod- % B : 
ucts are important. QUADRIGA washers are made ee ASS or 
ic exactly to your specifications in a wide range of =~ - 
Harrison, moterials, shapes and sizes. Prompt delivery. 
- o Succ aSuAaNANMaiiuadehi Seco Se eS aS 


QUADRIGA WASHERS SEND FOR FREE CATALOG 


An, upens flat, special Gunes, irre wler, conteur, Save time and tool costs by using Rogan's stock molded knobs. 
inishing, tension, cupped and drawn, friction, dishe 

blenks, ute. Wire Terminals, ALSO’ SMALL METAL Supplied ae “ eens Epamte Cotreey, — a 
STAMPINGS—ANY DESIGN. Write for Quadriga of sizes, shapes, colors; branded to your specifications, Write 


Catalog. for free catalog now! 


» real THE QUADRIGA MFG. CO. ROGAN BROTHERS 72iickco' ts ninors: 


ARTERS. Inc. 1894 “Half @ Century’ : 
Button 215 WEST GRAND AVENUE CHICAGO 10, ILL. Compression Molders and Branders of Plastics 
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OUTSTANDING 
PROPERTIES OF 


ACME MAGNET WIRE 


Acme Magnet Wire has not only the ability to 
























meet every electrical requirement, but also the 
extreme toughness, durability and good slip 
necessary to undergo the physical severity un- 
avoidable in modern, high speed winding. 


In winding motor armatures, for instance, where 
the wire must be forced into narrow slots, extra 
abrasion resistance pays dividends in reduced re- 
jections. Acme Wire affords this safety margin. 


In coil winding, wire with good slip, instead of 
piling up and later loosening, slides smoothly and 
evenly into place, making a job that will stay 
tight. Acme Wire fills these requirements. 


Acme Wire is supplied in the following insula- 
tions: 
FORMVAR 
ENAMELITE 


NYLON 
COTTONITE 


GLASS 


Wire 


PRODUCTS 


Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN) 


INSULATING VARNISHES — VARNISHED INSULATIONS 
COILS 
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Miniature Timing’ Motors, Geared A 
Subfractional, Under 1/20 Hp. | B co} Ss ts | 
Fractional, 1/20 to % Hp. ew es G | H J ’ 
Integral, 1 to 74% Hp. | K : L M 
Integral, Over 74% Hp. oe Eat | O fr FP P 
Gearmotors Parca oe ae R i Ss . T 
Generators i were ’ 





Low Voltages (Under 110) 


Alliance Mfg. Co., 


Alliance, O. 
(BY) 
St. Louis 10, 


“Alli- 
ance,"’ Power-Pakt’’ 

Baldor Electric Co., 
(FGKLN) 

Barber-Colman Co., Rockford, Ill. ‘‘Bar- 
col” (BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Il. (BCDEFGHIJQRYZ) 

Burke Electric Co., 385 W. 12th, Erie, 
Pa. (DFGITIKLMNOP) 

Century Electric Co., 1806 Pine, St. 
Louis 3, Mo. (FGJKLMNOPQRUVZ) 
Clarostat Mfg. Co., Inc., 285-7 N. 6th 
St., Brooklyn, N. ¥. (B) 
Cramer Co., Inc., R. W., 
Centerbrook, Conn. (AY) 
Crocker-Wheeler Electric Manufacturing 
Co. Div., Joshua Hendy Corp., 
Ampere, N. J. (KLMNOPYZ) 
Delco Products Div., General 
Corp., Dayton, 0. (BFGKLNZ) 
Electrical Mfg. Co., Lake at Fourth, Ra- 

cine, Wis. (BCDFGHUV) 
Electric Auto-Lite Co., Toledo 1, 0. 
Electric Indicator Co., Parker 

Stamford, Conn. “Alp” 

(BCDEFGHIJUVYZ&) 
Electric Motor Corp, Racine, 

(BCDFGHQRYZ&) 

212 South sStam- 


Electric pooeeny Co., 
ford, Con 
(BC DEFGII IKLMNOPQRSTUVWYZ&) 
Electro Machines, Inc., 58 North 8rd St., 
Cedarburg, Wis. (FGKL) 


Mo. 


River St., 


Motors 


Ave., 


Wis. 


Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, Il. 
(FIKLNOQR) ‘‘Motorgear’’ 

Federal Telephone & Radio Corp., Dept. 
F 416, 100 Kingsland Rd., Clifton, 
N. J. (UV) 


General Electric Co., Section H668-57, 
Apparatus Dept. Schenectady 5, N. Y. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

Hansen Mfg. Co., Inc., Princeton 3, 
Ind. ‘“‘Synchron’’ (BCEYZ) 

Haydon Co., A. W., Waterbury 32, Conn. 


(ABCYZ) 
Haydon Mfg. Co., Inc., 2505 Elm, Tor- 
(ABCYZ) 


rington, Conn. 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 
Howell Electric Motors, 

(FKNQ) 
Jack & Heintz Precision Industries, 
Cleveland, O. (F) 
Janette Mfg. Co. 556 W. Montoe, Chi- 
cago 6, Illinois. (FGKQRZ) 


Howell, Mich. 


Ohio Electric Mfg. 
Packard Electric Div., 
( 


Pesco Products Div., 


Inc., 









Kingston-Conley Electric Co., 86 Brook 
Ave., N. Plainfield, N. J. (FK) 

Lamb Electric Co., Kent, O. 
(BCDEFGHJQRS) 

Master Electric Co., Dayton 1, O. 
(FGJIKLMNOPQRT) 

Motorsearch Co., 1600 Junction Ave., Ra 


cine, Wis. (A) 


Co., 


5905 Maurice 
Ave., Cleveland 4, O. JKLMZ) 


(FG 
General Motors 
FG) 


Corp., Warren, O. 


Peerless Electric Co., Warren, O. 


(FGKLN) 
Borg-Warner Corp., 


Dept. 8-5 11610 Euclid Ave., Cleve- 
land 6, O. (ZCGLO) 

Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 
Redmond Co., Inc., Owosso, Mich. 
(BCFGZ) 


Reliance Electric & Engineering Co., 
1054 Ivanhoe Rd., Cleveland 10, 0. 
(KLNOQRZ) 


Reuland Electric Co., 3001 W. Mission 
Rd., Alhambra, Calif. (KN) 

Robbins & Myers, Inc., Motor Div., 
Springfield, 
(BCDEFGHJKLMNPZ) 

Scruggs Co., Loyd 1022-32 N. Sixth, 8 
Louis 1, Mo. (B) 

Signal Electric Mfg. Co., Menominee, 
Mich. (BCDFGHZ) 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. (BCDFGHYZ&) 


Star Electric Motor Co., 
Ave., Bloomfie:d, N. J. 
(KLNOQRYZ) 

Sterling Electric Motors, 
Calif. (FKN) 

Telechron, Inc., Motor Advisory Service, 
Dept. H, Ashland, Mass. (A) 

U. 8S. Electrical Motors, Inc., 
Slausen Ave., Los Angeles 11, 
(FKNQY) 


200 Bloomfield 


Los Angeles 22, 


200 N. 
Calif. 


Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FKN) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 
(FGKLNYZ) 

Wesche Exiectric Co., B. A., 1626-19 


Vine, Cincinnati 10, O. ‘‘Welco.”’ 
(FGKLNOZ) 

Westinghouse Electric Corp., P. 0 
2025 Buffalo 5, N. 
(BCDEFG HJKLMNOPQRSZ&) 


Box 





MOTOR SLIDE BASES 


Overly-Hautz Co., 11500 Madison Arve., 
Cleveland 2, 


MOUNTINGS, 
SYNTHETIC 
Connecticut Hard Rubber Co. 
Street, New Haven, Conn. 

Lord Mfg. Co., Erie, Pa. 
United States Rubber Co., 1230 Avenur 
of the Americas, New York 20, N. Y. 


MOVEMENTS, CLOCKS and TIMING 

Haydon Co., A. W., Waterbury 32, Conn 

Haydon Mfg. Co., Inc., 2503 Elm, Tor 
rington Conn. 


NAME AND INSTRUCTION PLATES 


RUBBER and 


412 East 


American Name Plate & Mfg Co., 4254 
W. Arthington, Chicago 24, Til. 
Port Huron, 


Electric Auto-Lite Co., 
Mich. 


Etching Company of America, 1520 Mon- 


tana, Dept. E-5, Chicago 14, Ill. 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘‘Textolite.”’ 

Meyercord Co., Dept. 75, 5323 W. Lake 
Chicago 44, Ill. (Decals) 

Mica Insulator Co., Schenectady 1 N.Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 
Conn, (Cupro-Nickel) ‘‘Anaconda.’’ 

Bridgeport Brass Co., Bridgeport 2, 


88, 


Conn. 
Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

International Nickel Co., Inc. 67 Wall, 
New York 5, N. Y. “‘Inco,’’ ‘‘Monel,”’ 
“Inconel,” *““Ni-Span.”’ 

Revere Copper & Brass, 7. 230 Park 


Ave., New York 17, N. 
Scovill Mfg. Co., Weterbary ‘91, Conn. 


NICKEL SILVER 

(Rod, Sheet Tubing, Wire) 
American Brass Co., Waterbury 88, 
Conn. ‘‘Anaconda.”’ 


ELECTRICAL MANUFACTURING 


NICKLE SILVER (Cont.) 

aeaooun Brass Co., Bridgeport 2, 

chen Brass & Copper Co. Inc., Water- 
bury 91, Conn. 

Federated Metals Div. American Smelting 


& Refinining Co., 120 Broadway, New 
York 5, N. Y. 
Bevere Copper & Brass, Inc., 230 Park 


Ave., New York 17, N. 
Riverside Metal Co., Riverside, N. J. 
Seymour Mfg. Co., ‘Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. 
OHMMETERS. See Instruments. 
OILERS. See Lubricators, Oil and Grease. 


PACKAGING. See Boxes and_ Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 
PANEL CONTROL UNITS 


See Fasteners. 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 

General Electric Co., Section H668-57, 


Apparatus Dept., Schenectady 5, N. Y 






Heineman Electric Co., 99 Plum, Tren- 
ton, N. 
Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 3 
Ward Leonard Electric Co., 34 South. 
Mount Vernon, Y. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

PANELS, METAL. See Cabinets. Sheet 
metal. 

PAPER, INSULATING 2 

Acme Wire Co., 1255 Dixweil Ave., New 
Haven 14, Conn m 

Baer Co. N. 8. 7-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall River, 
Mass, ‘“‘Copaco,”’ ‘‘Coparex,”” un- 
gra.” 
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Better Li ight-Better Sight 


WITH STANLEY “FLUD-LITE’ MAGNIFIERS 


@ QUALITY GOES UP—costs 
come down when Stanley ‘Flud- 
Lite’’ Magnifiers go to work for 
you. Stanley Magnifiers flood the 
job with shadowless, fluorescent 


Stanley “Flud-Lite” Magnifiers 
have finely ground 5” lens, 13” 
focal length, with easy-position- 
ing adjustments. Models for both 
permanent installation and port- 


light. Details are magnified — 
work is improved—and eyestrain volts, 60 cycles. Write for illus- 
and final rejects are reduced trated folder. Stanley Electric 


almost to the vanishing point. Tools, 502 Myrtle Street, New 
Britain, Connecticut. 


STANLEY 


Reg. U.S. Pat. Off. 


HARDWARE - HAND TOOLS: GLECTRIC head 


able inspection use. A. C. 110-120 





Mere wire 
Less wire? 


In the same space 


Wind more wires on these bobbins. 
Wind less. You can do either, be- 
cause you need no insulation, and 
wires fit between those in lower 
layers. Let us help you with coil 
base problems. Send B/P or spec- 
ifications: or write tor samples. 


PRECISION PAPER TUBE CO. 
2035 W. Charleston St., Chicago 47, Ili. 
Plant No. 2, 79 Chapel St., Hartford, Conn. 





MB DAA — | 


TERMINALS 2" 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 
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ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
17 Virginia Avenue, Providence 5, R. I. 
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mn 
abd abd 
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STAR has been compounding special fo.mulas for 
electrical insulating needs for over 40 years. If yours is 
a special problem, (requirements of which can't be met 
by one of our standard types as described below) send 
us your blueprint, drawing or model together with the 
description of the conditions under which your insulation 
is to be used. Our experienced engineers will recommend 
the best and most economical insulation for your purpose. 


1. THERMOLAIN 
A heat-resistant refrac- 


3. COMMERCIAL WHITE 5. No. 921 INSULATION 
Most economical for use Can be molded into 

tory insulation. Porous. j lications. i 

Withstands thermai in most applications difficult shapes. Strong, 

shoek. dense, heat-resistant. 


. LAVOLAIN . VITROLAIN 
A dense semi-steatite of Strong, dense, non- 
high mechanical and porous, moisture proof. wiring devices or novel- 
dielectric strength. High dielectric strength. ties. 


. NU BLAC 
Will not soil in Bssem- 
ly or use. Excellent for 


. HUMIDOLAIN 
A highly porous por- 
celain, suitable for mary 
applications in humidi- 
fiers. 


PORCELAIN a 


MUIRHEAL A 


TRENTON 9, N uy 











HEAT RESISTANT WIRES FOR EVERY APPLICATION . . 














APPLIANCE 
MANUFACTURERS 
WHO NEED: 


A. Lead wire for Toasters, 
irons, table stoves, etc. 
































waffle 

















B. Heating element or units for pads, 
toys, curling irons, heat sealers, 
etc. 




















C. Line dropping cord for radios, 
therapeutic instruments, special 
devices, etc. 











D. Special heat resisting wire for any 
application ... 


Let Lewts 


















INSULATED WIRE . 


WIRE TQ, ANY 2¢-4 
SPECIFICATIONS ©" 


Build The Wire For You 


- Send your electronic control, communications or appliance wir- 


ing specifications for a recommended solution by our engineers. 


FOR A TRIAL ORDER OR A CARLOAD consult 


ad died aN es ‘ev 

















AUGATUCK 





CONNECTICUT 


PROMPT DELIVERY! 























CREWS, nuts, washers, pins — 

Allmetal carries the largest stock 
in the country of stainless steel fasten- 
ers and screw machine parts. Our 
complete facilities for heading. tap- 
ping, drilling. reaming, slotting. turn 
ing, stamping, broaching and center- 
less grinding make possible prompt 
delivery of specials, too. Write for our 
free 83-page catalog today. 











Send for Free Catalog 


Stainless Steel 
MACHINE SCREWS and Rivets 


STOCK: 


Cap Screws 


Bolts 


Washers 


Nuts 


Socket Screws 


Wood Screws 


Taper Pins 


Cotter Pins 


Pipe Fittings 


Etc. 


Allmetal Screw Products Co., Inc. 












33 Greene Street, 
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General Electric Co., Section RIMA-678, 
Resin & Insulation Materials v's ° 
Chemical Dept., Schenectady 5, ¥. 

Hollingsworth & Vose Co., East ‘walpole, 
Mass, 

insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 


Irvington Mes | - Insulator Co., Irv- 
ington 11 - 

Mica ~~ Co., Schenectady 1, N. Y. 
“Em 

Mitenell- Rand Insulation Co., Inc., 51 
Murray, New York 7, N. 

National ‘Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
*‘Natvar.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Peerless.’’ ; 

Paper Manufacturing Co., Philadelphia 
23, Pa., “‘Neutrelec 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17 N. Y 


“Densite,” “Electrite,” ‘‘Kraft Board.” 


PAPER, TRACING. See Tracing Cloth 
and Paper. 


PENCILS, DRAWING 
Kay toe Pencil Co., Bloomsbury, 
PERMANENT MAGNETS. See Magnets, 
Permanent. 
PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American | Brass Co,, Waterbury 88, 
Bridgeport Brass Co., Bridgeport 2, 


onn. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, . 
Inc. P. R. Indianapolis 


nn. 
Mallory & Co., 
6, Ind. 

Phosphor Bronze Corp., 22nd & Wash- 
ington Ave., Philadelphia 46, Pa. 
Revere Copper & Brass, Inc., 230 Park 

Avenue, New York 17, N. Y. 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse es 

Radio Corporation of America, Com- 
mercial Engineering, Section ‘CR 71, 
Harrison, N. J. 

aw Arcturus Corp., 54 Clark, New- 
ark 4 N. J. 

Vickers Elecl. Div., Vickers, Inc., 2160 
—_" Highway, El Segundo, 
alif. ; 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 
General Electric Co., Electron'cs Dept., 

Thompson Rd. Syracuse, Y. 


Mercoid Corp., 4213 Belmont Ave., 
Chicago 41, Il. “Visafiame.’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsbuurgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, J. 


**Photronic.”’ 


PHOTO PAPERS 


Eastman Kodak Co., 


Industrial Photo- 
graphic Div., 7 


Rochester 4, N. 


Hunter Photo-Copyist, Inc., 119 Hunter 
Ave., Syracuse, N. Y 

PIEZOELECTRIC UNITS. See Crystal 
Units, Quartz 

PILES, CARBON RHEOSTAT. See 


Carbon & Graphite. 
PILLOW BLOCKS. See Blocks, 


PINS, COTTER AND LOCK. See 
Fasteners. 


Pi low. 


PLASTICS-CUSTOM 
EXTRUDERS 


American Insulator Corp., New Freedom, 
Pa. ‘Aico.’ 

Barber-Colman Co., Rockford, Il. 

Boonton Mo-ding Co., Boonton, N. J. 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, il. 

Consolidated Molded Products Corp., 309 


MOLDERS and 


Cherry, Scranton 2, Pa 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

Federal Telephone and Radio Corp., 


Dept F-416, 900 Passaic Ave., E. New- 


ark, :. ae 

General Electric Co., Plastics Div., 
Chemical Dept., 1 Plastics Ave., Pitts- 
fleld, Mass. 

General Molded Products, Inc., 1297 
Ashland Ave., Des Plaines, Il. 

Irvington youn & Insulator Co., Irv- 
ington 11, N. J 

Kuhn & Jacob Moulding & seat Co., 
1204 Southard, Trenton 8 N. 

Kurz-Kasch, Inc., 1419 5S. Salton. 
Dayton 1, O. 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton, Chicago 39, Ill. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
Phalo Plastics Corp., 25 Foster, Worces- 

ter 8, Mass. 
Rogan Brothers, 2500 W. Irving Pk. 


Bivd., Chicago 18, I. 
Synthane Corp., 2 River Road, Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa., 
Watertown Mfg. Co., 700 Echo Lake Rd. 
Watertown, Conn. 





Yardley P:astics Co., 138 Parsons Ave. 


Columbus 15, Qhio. 


PLASTICS-LAMINATED 
FABRICATORS 


Baer Co., * 8., 7-11 Montgomery, Hil) 
side, 
Barber- Coumin Co., Rockford, Il. 
Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, IIL. 
Continental-Diamond Fibre Co., 
13, Delaware. 
Electric Auto-Lite Co., 
Bay City, Mich. 
General Electric Co., Div., 
Plastic Ave., Pittsfield, Mass. 
Husite Div., The Husite Liberty Mica 
Co., 171 Gamden St., Boston 18, Mass 
Kurz- ‘Kasch, Inc., 1419 8. Broadway 
Dayton 1, O. E 
Mica’ Insulator Co., Schnectady 1, N. Y 
Midwest Molding & Mfg. Co., 333 N 
Whipple, Chicago 12, Il. 
Rogan aeons Enee irving Park Bivd 


Chicago 18 M 
Synthane Corp., 2 River Road, Oaks, Pa 
Norristown, Pa. 


Taylor Fibre Co., 
wi eeres, LAMINATED (Sheets, 
Tubes) 


Newar! 
Bay Mfg. Div 
Plastics 


Rods 


Baer a ¥. S., 7-11 Montgomery, Hil! - 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 36 E. 42nd 
New York 17, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 135 
Walck Road, North Tonawanda, N. Y 

Eastman Kodak Co., Rochester 4, N. Y 

General Electric Co., Plastics Div. Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. “Textolite. ¢ 

Insu:ation Manufacturers Corp., 565 W. 

on Bilvd., Chicago 6, Ill. 


ashingt 
Mica Insulator Co., Schnectady 1, N. Y. 
**Lamicold.”’ 
National Vulcanized Wie » Co. Wilming- 
ton 99, Del. ‘‘Phenol 
Synthane Corp., 2 River Read, Oaks, Pa 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., P. O. Bor 


868, Pittsburgh 30, Pa. “‘Micarta.’ 
PLASTICS MOLDING MATERIALS 
Cellulose Acetate (A) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (KK) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinytidene Chloride (N) 
Polytetrafiuorethylene (P) 
Allyl Resin (Q) 
Cellulose, Nitrate (R) 


Bakelite Corp., Unit of caten Carbide 


Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. ae (EFIM) 
du Pont de Nemours & Co., Inc., E. I. 
Plastics, Room 137, Arlington, N. Y 
(ADGHKL PR) ‘‘Lucite,”” *‘Butacite,’ 
“*Plastacele,”’ “Pyralin,”’ “Strux,”’ 
“*Tefion.”* 
Durez Plastics & Chemicals, Inc., 132 


Walck Road North Tonawanda, ae 
(E) (Casting Resins) 
General Electric Co., 
Chemical Dept., 1 
fleld, Mass. 

Goodrich Chemical Co., B. F., Dept. I-2 
Rose Bldg., Cleveland 15, 0. ‘'Geon,”’ 
“*Kriston’’ (N) 

Monsanto Chemical Co., Pla Dir., 
Springfield 2, Mass. “Lu 
tron,”’ ‘‘Lustrex ’ **Fibes 
tos,”” ‘*‘Nitron,’’ ** Resi 
nox,” “Styramic’ (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
oy 2137 Sylvan Ave., Toledo 6, 0 
(CJ) 


Compound Div 
Plastics Ave., Pitts 


stics 
““Cerex,”” 
‘Ultron,”’ 
“*Resimene *’ 





PLATING GENERATORS, See Motors 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


open * Co., Inc., 113 Astor, 

1 C C8. 233 Spring, 

General Plate’ Div., Metals and Controls 
Corp., Attleboro, Mass. 

Handy’ & Harman, 82 Fulton, New York 


» & 
Wilson Co., 


Newark 


New 


H. A., 105 Chestnut, New- 
ark 5, N. J. 
PLIERS 
Kiein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, IIL 


PLUGS AND RECEPTACLES 
Arrow-Hart & Beguagn Electric ( 


Hartford, Conn. 
4633 W. Van Buren 


Belden Mfg. Co.. 
Chicago 44 

Cannon Electric “Development Co., 3209 
Humboldt S8t., Los Angeles 31, Ca 

Cornish Wire Co., Inc., 15 Park Row, 
New York, N. Y. “‘Corwico 

Federa: Telephone and Radio Cor 
Dept. poe. 100 Kingland Rd., Cl'f- 


ton, N. J. 

General Electric Co., Section A50-1°2. 
Appliance & Merchandise De t 
Bridgeport 2, Conn. ‘‘Flamenol.’ 

4 Mr ¢ Co., . Sussex Are. 
Newark 

Howard B. Jones Dir. Cinch Mfg. Corp 
2460 W. George, Chicago 18, Wl. 

Mines Equipment Co., 4223 Clayton A 
St. Louis 10, Mo. 


ELECTRICAL MANUFACTURING 


essons 


TL 
tt er c= 


Siily 
= hoc 


ane 


NERAT 
oo FIELD OR 


ae on aluminum, Seletron Selenium Rectifiers are lightweight 
—yet tg sea Used within their ratings they will give you 
long troubl performance. 
Leading manufacturers use and recommend Seletron Selenium 
Rectifiers. For dependable service, specify SELETRON 
Below are listed a few single phase full wave bridge 
rectifiers. Ratings are for continuous duty, resistive induc- 
tive load, in an — spapecee of 35°C. 


x. R.M 
Code No. al Velie Output Volts Output Am 
DIBISIB 24 18 6 ” 
EIBISIB 17 3.1 
HIBISIB 17 10.0 
HIB2S1B i8 16.0 
D2BISIB 48 % 1.2 
WH2BiSiB 34 
H2B3S1B 35 
E6BISIB 106 
D7BISIB 126 
WF7BISIB 120 5.2 
Other combinations to meet your particular requirement. 
Write today for descriptive 


literature. 
( ~ J . )) 


Address Dept. MS-3 
SELETRON DIVISION 
RADIO RECEPTOR CO. Ine. 


Since 1922 in Radio and Electronics 


251 WEST 19th STREET NEW YORK 11, N.Y 





antes Py | hs mean 
cl mam, LONGER 


At 
hay f Res © e mR i) On SERVICE 
Cit Xs" Y LIFE 


oD ewe for PILOT LIGHTS 


x pps 
G Especially designed for industrial use—where inductive kick- 
back can feed into the lamp circuit—and where vibration | 

Q is often excessive—Nalco Carhon Lamps give EXTRA hours | 

y of trocble-free service, reduce. bulb replacements. | 


| 
Standard types, shapes, sizes, and colors are available as 
well as special shapes and colors. Standard screw and 
special bases are supplied according to your needs. 


et NORTH AMERICAN 
YQ price. tele. Electric Lamp Ca. 
1082 Tyler St. - St. Louis 6, Mo. 


7ime to check 
DANO COMLS 


For years, production-wise engineers for nationally 
famous electrical products have repeatedly eee” 
fied DANO Coils. Any type, any quantity . 
you want dependable magnetic coil windings an : 
now is the time to check DANO. Pulp Products Department 
Every Job Made To Customer Requirements. 
ALSO TRANSFORMERS MADE TO ORDER “4 
THE DANO evectaic co. winsteo, conn. 





vew York. NY ty 
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RHEOSTAT 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with ‘plugs and connec- 


tors are made to customer’s s 
Investigate today the ‘possibi 


eee 
ility of incorporat- 


ing into your plans this quality low price rheostat. 


aaa ee ee 


LAKE AT 


a eee 


ee 


Lene se, 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 


of Air- Gas-Oil-Brine 
Hot or Cold Water, etc. 
Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET 





STOPS 
LOSSES 
making dies 
& templates 


Simply brush en right 
ready 
fer the layout im a 
The 
dark blue background 


at the bench; 


few minutes. 





NEW YORK, N. Y. 





makes the scribed layout lines show up in fo relief, and at the 


same time prevents metal glare. 


Write for full inf 


lenecy and saccuracy. 


‘ormation 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 
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Morse Co., Frank W., Boston 85, Mass. 


National Electric Products Corp., Pitts- 
burgh 30, Pa. 
Packard Electric Div., General Motors 


Corp., Warren, 0. 
Rubber Co., 1230 Avenue of 
Americas, New York 20, N. Y. 


PLUGS, EXPANSION 

Hubbard Spring Co., M. D,, 525 Central 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg., Co., 2200 S. 
Bay, Milwaukee 7, Wis. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Superior Electric Co., 1304 Meadow S8t., 
Bristol, Conn. 


POTENTIOMETERS. See Rheostats. 


?0TS and LADLES, MELTING 


General Electric Co., Section H668-57, 
Apparatus Dept., Schnectady 5, N. Y. 

Sta-Warm Electric Co., 565 N. Chest- 
nut, Ravenna, O. 

Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 


Amplex Mfg., Co., Div., Chrysler Corp.. 
Detroit 2, Mich. 
Bound Brook Oil-Less 
Bound Brook, N. J. 
Callite Tungsten Corp., 547 39th, 
City N. J. 

Gibson Ezectric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R. Indianapolis 
6, Ind. 

Moraine Products Division, General Mo- 


Bearing Co., 


Union 


tors, Dayton, O. 
National Molded Products, Ine., St. 
Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 


POWDERS, METAL 


New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 


American Television | & Radio Uo., St. 

Paul 1, Minn. ATR 

Electricoil Seumbaiman Co., 421 Canal 
Y 


St.. New York 13, N. Y. 
Federal Telephone and Radio Corp.. 
Dept., F-416, 900 Passaic Ave., E 


Newark, N. J. 


Mallory & Co., Inc., P. R., Indianap- 
olis 6, Ind. 

Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Ill. 

PRE-FINISHED METALS. See Steel, 


Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Hydraulic Press Mfg. Co., 
Road, Mount Gilead, O. 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 
Rd., Philadelphia 20, Pa. 


PRINT MACHINES: Black, Blue, 
Brown, White 


1004 Marion 


5996 Tabor 


Ozalid Div., General Aniline & F 
Corp., Dept. 339 Johnson City, N. Y. 

PULLEYS, V-TYPE. See Drives, V- 
Belt. 

PUMPS 

Pesco Products Div., Borg-Warner Corp., 
Dept. 8-3, 11610 Euclid Ave., Cleve- 
land 6, Ohio. 


Robbins & Myers, Inc., Springfield, O. 
**Movns.”’ 

Scintiila Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., Section H668-57. 
Apparatus Dept., Schnectady 5, N. Y. 

Micro Switch Div., First National Corp. 
Freeport, Ill. 

National Acme Co., 170 E, 131st, Cleve- 
land 8 O. ‘‘Namco.” 

Square D Co., 4041 N. Richards, Mil- 


waukee 12, Wis. 

Superior Electric Co., 1304 Meadow St., 
Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Etectric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conn. 

Minneapo'is-Honeywell Regulator Co., 
2625 Fourth Ave., S., Minneapotis 8. 


Minn. 

REACTORS. See Transformers. 
RECEPTACLES. See Plugs and Re- 
ceptacles. 


RECTIFIERS, DRY METALLIC 


Acme Elec. Corp., 35 Water, Cuba, N. Y. 

Benwood-Linze Co. 1815 Locust, St. 
Louis 3, Mo. 

Cambridge Thermionic Corp., 453 Con- 
cord Are., Cambridge 88, Mass. (Cop- 

per Oxide) 





















































































Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill, (Selenium ) 

Federal Te‘ephone and Radio Corp., 
Dept. F-416, 900 Passaic Ave., E. New- 
ark, N. J. (Selenium) 


General Electric Co., Section A50-122, 
Appliance « Merchandise Dept., 
Bridgeport 2, Conn. (Copper Uxide, 
Selenium) ‘‘Tungar.’’ 


Mallory Co., Inc., e R. Indianapolis 6, 
Ind. (Magnesium Copper Sulphide.) 
Radio Receptor Co.. Inc., Dept. S-%¥, 251 
W. 19th New York ll, N. Y. (Se- 

lenium) ‘‘Seletron.’ 

Standard-Arcturus Corp., 54 Clark, New- 
ark 2, N. J. ‘*Kotron.’ 

Vickers Elec., Div., Vickers, Inc., 2160 
E. Imperial Highway, El Segundo, Cal. 

Westinghouse Electric Corp., P. 0. Box 
ian Pittsburgh 30, Pa. (Copper Ox- 

Pr x.”” 


RECTIFIERS, MERCURY ARC 


Federal Telephone and Radio  Corp., 
Dept» F-416, 67 Broad, New York 4, 


General Electric Co. Section H668-57 
Apparatus Dept., Schnectady 5, N. Y. 
Radio Corporation of America, Com- 
mercial Engineering, Section CR 71, 
Harrison, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE, See 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage 

Acme Etec. Corp. 35 Waters, Cuba N.Y. 

Burlington Instrument Co., 203 N. 8rd 
St., Burlington, Iowa. 

Federal Telephone and Radio Corp., 
Dept., F-416, 67 Broad, New York 4, 


~: & 
General Electric Co., Section H668-57, 

Apparatus Dept., Schnectady 5, N. Y. 
Raytheon Mfg. Co., Waltham 54, Mass. 


R-B-M Division, Essex Wire Corp., 
Logansport, Ind. 
Sola E’ectric Co., 4633 W. 16th, Chicago 


50, Il. 

Superior Electric Co., 1304 Meadow St., 
Bristol, Conn. 

Westinghouse Elec. Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RELAY and CONTACTORS 


Adams & Westlake Co., Elkhart, Ind 
(Mercury). ‘‘Adlake. 

Advance Electric & Relay Co., 1260 W 
2nd, Los Angeles 26, Calif. 

Allen-Braditey Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth, N. J. ‘“‘Aga- 
stat.” 

American Relay & Controls, Inc., 4901 


Flournoy, Chicago 44, Ill. 
Amperite Co., 561 Broadway, New York 
2, N. Y¥. (Delay, Thermostatic Metal 


Bulb Type 

Arrow-Hart & Hegeman Electric Co., 10% 
Hawthorne, Hartford 1, Conn 
Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Switch Co., 391 Lakeside Ave. 
Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 
Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Il, (Mercury & 
Micro-adjustment) 

Comar Elec Co., 2701 Belmont Ave 
Chicago 18, Ill. 

Cramer Co., R. W., River St., Center 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First. 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart. 
Ind. (Mercury) 


Thomas A. Edison, Ine., Instrument 
Div., W. Orange. N. J. 
Electric Auto-Lite Co., Toledo 1, O 


Electro-Therm, Inc., 8010 Georgia Ave. 
Silver Spring, Md. 

Federal Telephone and Radio Corp. 
Dept., J-116, 900 Passaic Ave., East 
Newark, N. J, 

General Electric Co., Section H668-57 
Apparatus Dept., Schnectady 5, N. Y 

Guardian Electric, 1627-F W. Walnut. 
Chicago 12, IL. 

Haydon Co., A. W. Waterbury 32, Conn 
Haydon Mfg. Co., Inc., 2505 Elm, Tor- 
rington, Conn 
Leach Relay Co. oe Avalon Bivd.. 
Los Angeles 3, Calif 
Mercoid Corp, 4213 Belmont Ave., Chi- 


cago 41, Ml. 
Phillips Control Corp., 612 N. Michigan 
551 W 


Ave., Chicago 11, 
Potter & Brumfield Sales Co., 
Washington Bilvd., Chicago 6, I. 
R-B-M Division, Essex Wire Corn., Lo 
gansport, Ind. 

Sigma Instruments, Inc., 70 Ceylon. 
Boston 21, Mass. > 

Signal Engineering & Mfg. Co., 154 W 
14th St. New York 11, N. Y. 

Square D Co., 4041 N. Richards Mil- 
wattkee 12, Wis. 

Struthers-Dunn, Tnc., 150 N. 13th. 
Philadelphia 7, Pa. (Mercury) 

Ward Leonard Electric Co., 34 South 
St., Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 

Zenith Electric Co., 152 W. Walton, Chi- 
cago, II. 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contac- 
tors; Switches. 


ELECTRICAL MANUFACTURING 


CARBON 
PRODUCTS 


In producing some industrial carbons, ex- 
trusion permits worth-while manufactur'ny 
economies. But whether your needs call 
for carbon to be extruded, molded, cut or 
machined — and regardless of the type or 
grade required — we believe you'll find 
BBB Engineering Service helpful. 


BBB offers a comprehensive line of stand- 
ard carbon products plus the basic manu- 
facturing facilities to produce special car- 
bons to meet your exact requirements. 
Your inquiries are invited. 


melee {la Ee 
BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero lit. 


So mek 
ILSCO LUGS 


ARE 
10% to 20%, 
COOLER 


than the heavy cast PROVE IT TO YOURSELF— 


lugs you now use 


WRITE FOR SAMPLES and the 
lisco 54-page illustrated catalog. 


ILSCO COPPER TUBE & PRODUCTS CO., Inc. 
Cincinnati 27, Ohio 


KESTER fla 


it Faster 
/ 


Increase the efficien 
and speed of all sold- 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. 
Consult our engineers, without 
obligation, on any Flux problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


PREFERRED Eastern Plant: Newark, New Jersey 
SINCE 1899 Canadian Plant: Brantford; Canada 
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does it with 


IDEAL “WIRE-NUTS” 


SCREWS ON —like a nut on a bolt! 


Says H. E. James, Supervisor of Assembly Dept., 
KISCO COMPANY, INC. of St. Louis: 


‘“\“Wire-Nuts’ save us approximately 
70% in assembly time over the old 
method of joining wires with solder and 
tape. In addition we prefer ‘Wire-Nuts’ 
because they provide a permanent con- 
nection. They eliminate broken connec- 
tions, and the need for additional 
insulation. The ease of applying ‘Wire- 
Nuts’ is also important; they require no 
technical skill." 

“Wire-Nuts”’ not only cut costs and 
speed-up production —they improve 
quality, too. “‘Wire-Nut’’ connections 
are better electrically and 3 times as 
strong by actual pull test. Listed by 
Underwriters’ Laboratories, Inc. 

Learn how you too can cut the wire 
connecting time on your product — ask 
your IDEAL Distributor for samples and 
full details. Manufactured by IDEAL 
INDUSTRIES, Inc., Sycamore, Illinois. 


No.71B “Wire-Nuts” 
are used exclusively 
in the KISCO CIR- 
CULAIR to connect 
motor, power and 
speed control leads, 


No Pre-twisting 
of Wire 


® 
No Solder 
a 
No Tape 
+ 
No Heat 
e 
No Fire Hazard 
3 
aaneae est 
from two No. 18 to 


three No. 10, solid 
or stranded. 


THE SOLDERLESS, TAPELESS, WIRE CONNECTORS 


Patented — No. 1,933,555 


es 


AMERICA’S LEADING WHOLESALERS 

































































FROM 1 TO 120 SECONDS 


F; EATURES: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 



















Amperite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage r 
lation . . . For currents of .060 to 8.0 Amps... Sovaeetoiiy 
sealed; not affected by altitude, ambient canpneetine, 
humidity. Write for 4-page Illustrated Bulletin 


I a Vda CO., 56 New York 12,N.Y 


| Broadway 


MINIATURE 


RELAYS 


A quality, low-priced line of miniature relays. Hum 
free AC operation on voltages from 6 to 115 volts. 
6, 12, 24, 32 volts DC and plate circuit types. 


Write for complete relay and transformer catalog. 


STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVE. DAYTON 3, OHIO 











NY ee 


BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 45 YEARS 












mee ZO 


Approved by 
Underwriters’ Laboratories 


QUICK 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


AND FAST 








| Sprague Electric Co., 








RESINS 
nishes, 


INSULATING. See 
Compounds & Resins 


Var- 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 siverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison N. J 
*‘Chromax,’’ ‘‘Nichrome.’’ 

Jelliffe Mfg. Corp. C. O., Dept. L-202, 


48 Pequot Rd., Southport, Conn. 
Hoskins Mfg. Co Detroit 9%, 
“*Chromel.”” . 


Mich 


RESISTANCE HEATING PMTs. 
Heating Elements & Units. 


See 


RESISTANCE LINE CORDS 
General Electric Co., Section A50-122, 


Appliance & Merchandise Dept., 
Br.dgeport 2, Conn. 

Lewis Engineering Co., Wire Div., Nau- 
gatuck, Conn. 

Obmite Mfg. Co., 4806  feoummes. Chicago 
44, I. “Cordohm 

RESISTANCE WIRE. 
sistance. 


See Wire, Re- 


messsTons, INSTRUMENT and 
Allen- eae a. 1316 8. Second, Mil- 


waukee 
Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 
Clarostat Mfg. Co., Inc. 285 N. 6th 


Brooklyn, es 
Hardwick, Hindle, Inc., 
International Resistan 


Newark 5, N. J. 
ce Co., 401 N. 
Broad, Philadelphia 8, Pa. 
op & oo. Inc., P. R., Indianapo- 


lis > 
Ohio Carbon Co. 12508 Berea Rd., 
4806 Flournoy, Chi- 


Clereland 11, O. 
Co., 

“Brown Devil,” ‘‘Cor- 
rib,” “Dividohm,” “‘Riteohm,” ‘‘Wire- 
watt,” “‘Determohn,” ‘“‘Little Devil,” 
“‘Multivolt,”” “Ohmite.”’ 

Radio Corporation of America, Commer- 
cial Engineering, Section CR 71, Har- 
rison, N. J. 


North Adams, 
Mass. ‘‘Koolohm 


Square D Co., 4041 N. Richards, Mil- 

waukee 12, Wis. 

Stackpole Carbon Co., . Mary’s, Pa. 

Tuttle & Co. H. W., Adrian Mich. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 

Hardwick, Hind:e, Inc., Newark 5, N. J. 


International Resistance Co., 401 N. 
Broad, Philadelhpia 8 Pa. 

— es Co., Inc., P. R., Indianapo- 
lis 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, 0. 

Ohmite Mfg. Co. | 4806 Flournoy, Chi- 
cago 44, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., 
Baldwin, N. Y. 

| Sprague Electric Co., North Adams, 
Mass. ‘‘Koolohm,’’ ‘‘Megomax.’’ 
Ward Leonard Electric Co. 34 South, 
Mount Vernon, N. Y. 

RHEOSTATS, INSTRUMENTS and 
RADIO 


Allen-Bradley Co., 1316 8S. Second, Mil- 


waukee 4, Wis. 
Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) : 
Clarostat Mfg. o- Inc., 285 N. 6th, 
Brooklyn, N. 


Electrical Mfg. ea Lake & 4th, Racine, 
Wis. 


Hardwick Hindle, Inc., Newark 5, N. J. 
International Resistance Co., i N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, IIL. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

RHEOSTATS, POWER CIRCUIT 
Allen-Brad:ey ge 1316 8S. Second Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section H669-57. 


Apparatus Dept., Schenectady 5, N. ¥ 


Hardwick, Hindle. Inc., Newark 5, N. J. 
International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 


Electric Controller Co., 5309 
Chicago, ml. 

‘4806 Flournoy, Chi- 

34 South, 


P. VU. Box 


National 
Ravenswood Ave., 
Ohmite Mfg. Co., 
cago 44, IL. 
Ward Leonard Electric Co., 
Mount Vernon, N. Y. 
Westinghouse Elec. Corp., 
868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Saber & Co.. Inc., 113 Astor, 
N. J (Precious Metal.) 
General Plate Div., Metals & Wontrols 
Corp., Attleboro Mass. (Precious 

Metal) 
Wesche Electric Co., B. A., 1626-18 
Vine, Cincinnati 10, Ohio. ‘‘Welco.”" 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. (Precious Metal.) 


Newark 





ELECTRICAL MANUFACTURING 








RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 
Cuyahoga Spring Co., 10270 Berea Rd, 
Cleveland 2, 0. ‘‘Sna Clip.”’ 
nasenst Lock Washer 0., Newark 5, 
Reliable Spring & Wire Forms C 
3167 Fulton Rd., Cleveland y, 0. Pn 
Waldes Kohinoor, Inc., 47-01 Austel 
Place, Long Island City 1, N. Y. 
“*Truarc.”’ 

RIVET SETTING MACHINES 


Cifeess Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS, See Bearings, 
Ball and Roller. 


ROTARY CONVERTERS. See Motors. 
RUBBER and RUBBER PRODUCTS 
Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 
Genera. Elec. Co., Chemical Dept. 1 
Plastics Ave., Pittsfield Mass. 
lord Mfg. Co., Erie, Pa. 
Sponge Rubber Prod. Co., 267 Derby 
1230 Avenue 
5 ee 


Place, Shelton, Conn. 
United States Rubber Co., 
of the Americas, New York 20, N 
SAWS, COMMUTATOR. See Com- 
mutator Saws and Slotters. 


SCREW DRIVERS, 
Tools, Portable. 
SCREW-DRIVING MACHINES 


Detroit Power er Co., 2817 W. 
Fort, Detroit 16, Mich 


PORTABLE. See 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics.) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N, Y. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. I. 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. 

National Acme Co., 170 E. 131st, Cleve- 
land 8 O. 

Peck pring Co., 20 Grove Are., Plain- 
ville, Conn. 

Penn Ri-Vit & Mch. Co., 254 Hunt- 


ington, Philadelphia 33, Pa. 
SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds 

SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Co., 1267 Elston 
Ave., Chicago 22, Ill. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 
**Klosure.”’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, Ill. 

SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 

SHAFTING, FLEXIBLE, See Flexible 
Shafting. 


SHEETS, ELECTRICAL. See Steel, 
Electrical. 


SHUNTS, INSTRUMENT. See 
ments and Accessories. 


Instru- 
SIGNAL LIGHT ASSEMBLIES. 
See Lights, Pilot and Indicator. 


SILK, VARNISHED. 
Insulating. 


See Fabrics, 


SILVER and SILVER ALLOYS (See 
also Contacts and Contact Points) 
(For Solder, see Brazing Alloys, Silver) 


— * Co., Inc., 113 Astor, Newark 5, 

Brainin Co. G,. 8., 233 Spring, New 
York 13, N. 

vee etaturgtea Corp., North Chi- 
cag 

Genere! Plate Div., Metals and Controls 
Corp., Attleboro Mass. 

Handy & Harman, 82 Fulton, 


York 7, N. Y. 
Mallory & Co., P. R., Indianap- 
260 Broad, N. 


New 


Inc., 
olis 6, Ind. 

Standard Metals Corp., 
Attleboro, Mass. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


ASBESTOS 


565 W. 
I. 
51 


SLEEVING and TAPE, 


Insulation Manufacturers Corp., 
gton Blvd., Chicago 6, 
Mitchel-Rand Insulation Co., 
Murray, New York 7, N. Y. 
SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 











MGILL ; ASSURE... 


TRADE MARK 


POSITIVE ACTION 
FROM ANY ANGLE 


The patented universal pull lever action of LEVOLIER Switches 
provides instantaneous control from any angle. Their high 
quality, watch-like construction guarantees dependability and 
longer service. Specially designed sizes and types are easily 
applied to motors, fans, electrical appliances and lighting fixtures. 

Model Number 41, shown here, is the most compact 6 amp. 
switch on the market today — only %” thick. Particularly adapt- 
able for canopy mounting. Qualifying for a “T’ Rating by Under- 
writers’ Laboratories, through many years service, it will safely 
take an initial surge of 48 amps. — eight times its rated capacity. 


ONLY McGILL MAKES, 
A complete description of the 


. many types and sizes of 
Ee LEVOLIER Switches is found 
in McGILL Catalog No. 43. 


Send for your free copy 
SWITCHES today. 


MSGILL MANUFACTURING CO., INC. 


Electrical Division 


250 N. CAMPBELL STREET VALPARAISO, INDIANA 


FOR EXPERIMENTAL 
and MODEL WORK 


SPECIALISTS 


Standard Locknuts, Lock- 

washers and Adapters are 

vibration-proof devices for 

holding ball or roller bear- 

ings in place. Hard wear and 

tear cannot shake them loose, 

they are easily removed, and can be used 

again and again. Locknuts can be locked in a k E 

permanent and correct position by multi-prong ee oS — << 

Lockwashers. i ae or | 
Locknuts in sizes N-OO through AN-40... acai 

Lockwashers (multi-prong type) in sizes W-00 rte ony Smell lveguier shaped parts stamped, 

through W-40. Write for Bulletin 27. formed, pierced, extruded or tapped to your specifi- 
Adapter sizes 7-9-11-13, for shaft sizes cations using our new method of Semi-Permanent 

1 3/16”-1 7/16"-1 15/16"-2 3/16”. Dies in conjunction with our Quick-Process Tem- 

porary Dies. 


* STAMPING 


For detailed informa- 


tion, send for litera- COMPANY 


V4 fe ad a  S ture. For firm quo- 
are ae oon 
LOCKNUT & LOCKWASHER, INC. commitments, send us 
311 N. CAPITOL AVE., INDIANAPOLIS 4, INDIANA your prints. 3292 East 80th Street 
Cleveland 4, Ohio 


ONES 


1SOD3 MOT + AG33adS * MAN 
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Any shape, form and metal to meet your 
bts 0s 38s] . 
specifications; also spot welding and tapped 
assemblies. M. D. Hubbard Spring Co., 525 


d} Central Ave., Pontiac 12, Mich. 


H U B BAR D 


SPRINGS © STAMPINGS © WIRE FORMS © WASHERS © COTTERS 





ducers are the" items illuscracedl in the new EMC 
catalog. Since the catalog points the way to more 
efficient “power zone” performance of the product 
you make, you'll have good reason to think of it 

as your profit “book of the month.” 







Write for your copy today. 
ELECTRIC MOTOR CORPORATION 


Division of Howard Industries, Inc. 


RACINE, WIS. 
p. MOTORS FOR ALL INpUstpy 


TRADEMARK 
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SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, 


SLOT INSULATION. 
Insulating; Mica; 
Tubing & Sleeving, 


N. J. 


See Fabrics, 
Paper, Insulating. 
Braided Fabric. 


SLOTTERS, MICA. See Commutator 
Saws and Silotters. 
SOCKETS and ADAPTERS, RADIO. 
See Plugs and Receptacles. 
SOCKETS and RECEPTACLES. 
INCANDESCENT CAMP 








American Phenolic Corp., 1830 S, 54th 
Cicero 50, iil. 

Arrow-Hart & Ilegeman Electric Co. 
103 Hawthorne, Ilaruord, Conn. 

Dial Light Cu., Yuu roadway, New 
York 3, XN. Y¥. 

Drake Mfg. Co., 1713 W, Hubbard. 
Chicago 22, Il. (Pilot) 

General Electric Co., Section Y-90-1222, 
Appliance « Merchandise Dept. 
Bridgeport 2, Conn. 

Kirkland Co., H. K., 810 King, Mor- 
ristown, N., 

McGill Alfg. Co., Inc., Valparaiso Ind. 

“*Levo.ier.”’ 

Mines Equipment Co., 4223 Clayton 
Ave., St. Louis 10, Mo. 

Morse Co., Frank W., Boston Mass. 

SOCKETS, FLUORESCENT. See 


Fluorescent Lamp Auzxiliaries. 


SOCKET SCREW KEYS ana 


WRENCHES 
Allen Mfg. Co., Hartford 2, Conn. 
Standard Presssed Stee! Co., Box 594, 


Jenkintuwn, Pa. ‘Hallowell.’ 


SOCKET SCREWS. See Fasteners 


S50LDERING IRONS 

American Electrical Heater Co., 
2, Michigan 

General Electric Co., 
Apparatus Dept., 
“‘Calrod.”’ 

Hexacon Electric Oey 177 W. Clay 


Roselle Park, ° 
[deal Industries, Inc., 1008 Park 
*“*Thermo-Grip”’ 


Sycamore, Ill. 
New Britain, Conn. 


Tools. 
Stanley Tools, 

Inc., 385 North Ave., New 
N. Y. 
615 Ducom 


Transvision, 
Roche!le, 
Ungar Electric Tools, Inc., 
mun St., Los Angeles 12, Calif. 
Vulcan Electric Co., Danvers 2, Mass. 
“‘Counterpoised.’* 


Detroit 


Section H-668-57, 
Schenectady 5 N. Y. 


Ave., 


Ave., 
Grip 


*“‘Vulcan,’’ “‘Pygmy,”’ 


SOLDERLESS CONNECTORS. see 
Connectors, Wire & Cable. 

SOLDER, SELF-FLUXING. 
(For Silver Solders, See 
Alloys) 

Federated Metals Div., 
ing & Refining Co., 
“Gardiner”’ 

Co., 


Brazing 


American Smelt- 
Whiting, Ind. 


4209 
Ih. 


Kester Solder 
Ave., Chicago 39, 
**Rosin-Core.’’ 


Wrightwood 
**Acid-Core,’’ 


SOLDERING COMPOUNDS 


(F:uxes Paste, Liquid, Salts, etc.) 
Burnley Battery & Mfg. Co., North 
East, Pa. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
du Pont de Nemours, Inc., E. I., Wil- 


mington, Del. 


Federated Metals Div., American Smelt- 


ing & Refining Co., Whiting, Ind. 
Handy & Harmon, 82 Fulton, New 
York 7, N. Y. 
Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, Ill. 
| MeGill Mfg. Co., Inc. Elec. Div., 250 
| N. Campbell, Valpariso, Ind. 


| Ohio Carbon Co., 12508 Berea Rd., Cleve- 
land 11, 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

| Westinghouse E:ec. Corp., P. O. Box 868, 
Pittsburgh, 30, Pa. 

SOLENOIDS 


Cannon E‘ec. Dev. 


Co. 
| Les Angeles 31, 


Cal 


3209 Humboldt. 





| Comar Elec. Co., 2701 Belmont Are., 
Chicago 18, Ill. 
Davis & Co., Dean W., 1006 First. 
Kentland, Ind. 
| Electric Auto-Lite Co., Toledo 1, Ohio. 
| General Electric Co., Section H668-57, 


Apparatus Dept., Schenectady > me 
Guardian Electric, 1627D W. Walnut 8t., 


Chicago 12, Ill. 
National Acme Co., 170 E. 131st, Cleve- 
612 N. Michigan 


land 8, O. “Namco.” 
"1901 Clybourn Ave., 


Phillips Control Corp. 
| Ave., Chicago, Il) 
Soreng Mfg. Corp., 
Chicago 14, Il 


Struthers-Dunn, Inc., 150 N. 13th, 

| Philadelphia 7, Pa. 

| West Coast Elec. Mfg. Co., 10008 S. 
| Main, Los Angeles 3, Cal. 

| Westinghouse E'ectric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


| SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motors. 





Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, IL. 
Ohio Gear Co., 1358 E. 179th Clevre- 


lind, 


SPLICING GUM and TAPE. 


See Tape, 
Fricuion and Splice. 


SPOOLS, WIRE 


Acrometals , Inc., 606 N. 5th, Minne- 
apolis, Minn. 


The Cleveland Welding Co., W. 117 
Berea Rd., Cleveland 7, O. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, 
American Steel 


& Wire Co., Cleveland 
13, 0. “USS.” 
Associated Spring Corp. Bristol, Conn, 
Barnes Co., Wallace (Div. Associated 
Spring Corp.),, Bristol, Conn. 
Barnes-Gibson-Raymond, Div.  Associ- 


ated Spring Co., Detroit 11, Mich. 
Cuyahoga Spring Co., 10251 Berea load, 
Cleveland, OU. 
Dunbar Bros. Co., Div., 
Bristol, Conn. 


Spring Corp., 
Gibson Co., William D. (Div. Associated 
1800 Clybourn A\ve., 


Associated 


Spring Corp.), 
Chicago 14, LL 


Gibson Electric Co., 8349 Frankstown 
a 7a 21, Pa. (Beryllium 
0 

Hubbard. — Co., M. D., 525 Central 
A\c., Pontiac 12, ich. 

Lewis Spring & Mfg. Co., 2646 North 


Ave., Chicago 47, Ill. 
Ohio Div., Associated Spring Corp., Day- 


ton, O. 
Peck Spring Co., 20 Grove Ave., 
ville, Conn. 
Raymond Mfg. Co., Div. 
Spring Corp., Corry, Pa. 
Reliable Spring & Wire Forms Co. 
Fulton Road, Cleveland 9, 
U. 8S. Steel Wire Spring Co., 
ney Ave. Cleveland 5, 0O. 


Plain- 
Associated 

3167 
7800 Fin- 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg 
Chicago 24. IL. 

Aluminum Goods Mfg. Co., 
Wise. 


American Brass Co., Waterbury 88, 
Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Detroit 11, 


Co., 3817 W. Lake, 


Manitowoc, 


Mich. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Colgate Mfg. Co. 520 Bayview Ave., 
Amityville, New York. 

Dunbar Bros. Co., (Div., Associated 
Spring Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, O. 

Federal Tool & Mfg. Co., 3212 Washing- 


ton Ave., N. Minneapolis 12, Minn. 

Gibson Co., William D. (Div. Associ- 
ated Spring Corp.), 1800 Clybourn 
Ave., Chicago 4, 111. 

Heyman Mfg. Co., ae J. 

{lubbard Spring Co. M. D., S25. Centra? 
Ave., Pontiac 12, Mich. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. I. 

Lyon Metal Products, Inc., Aurora, Ill. 


Ohio Div., Associated Spring Corp., Day- 


ton, O, 

Patton- MacGuyer Co, 17 Virginia Ave., 
Providence 5, R. 

Raymond Mfg. Co. Div. Associated 
Spring Corp), Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, O. 

230 Park 


Revere Copper & Brass, Inc., 


Ave., New York 117, me 
Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, 1 


United-Carr Fastener Corp., Dept. E-2, 
Cambridge 42, Mass. 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. 

wie emains Co., 3292 E. 80th, Cleve 


Worcester Pressed Steel Co., 611 Bote 
Ave., Worcester 6, Mass. ah 
Wrought Washer ae. Co,, 2200 8. Tay. 

Milwaukee 7, ise. 


STAMPINGS, NON-METALLIC 


Baer Co., N. S., 7-11 Montgomery, 
Hillside, N. J, (Fibre) 
Taylor Fibre Co., Norristown, Pa. 


STARTERS, FLUORESCENT See 
Fluorescent Lamp Auxiliaries. 


STARTERS, 
Motor; 


MOTOR, 
Push Button 


See Controllers. 
Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial 
Alloy 
Bars 
Carbon 
Coated 
Sheets and Strips 
Enameling 


Stainless 
Cold Rolled Only 
Steel, 


Forms and Grades. 
(A: 
(B) 
(Cc) 
(D) 
(8) 
(E) 
(N) 
(0) 
(T) 
also Wire, 


bing : 
(See also Electrical, 


Steel) 
American Nickeloid Co. Ill. 
(DS) (Nickeloid) (Preplated) 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 


(Spring) 

Carnegie-Illinois Steel Corp., Carnegie 
Bidg., Pittsburgh 30, Pa. “USS. 
“Vitrenamel” (B- AC) (8 - ACDEN) 


(T-ACN) 


.. Peru 8, 
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eae 
FOR HARD 


CLOTH 
PENCILS 


@ Imperial Pencil Tracing Cloth has the” 


same superbly uniform cloth foundation 
and transparency as the world famous 
imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 


IMPERIAL PENCIL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


Investigate the 


EDISON MODEL 


501 


THERMAL RELAY 
The Edison Model 501 Thermal Relay solves many elec- 
trical circuit problems, such as timing, over- and under- 


voltage or current protection, cathode protection, motor 


starting, integration and “holdovers.” 


DELAY INTERVAL: 5 seconds 
to 8 minutes, factory preset. 
CONTACT RATING: 6 amp. at 
250 volts AC or DC, normally. 


HEATER INPUT: 5 watts nom- 
inal, continuous excitation, 
up to 115 volts AC or DC. 


CONTACTS: SPST, normally 
open or normally closed. 


Write for Publicat 


281 Lakeside Avenue ° 


JULY 1948 


AMBIENT RANGE COMPENSA- 
TION: —60° C (—76° F) to 
+60° C (+140° F). 


DIMENSIONS: 114” diameter 
x 314” height, seated. 


WEIGHT: 0.14 Ib. 
MOUNTING: Standard octal 
or 4-prong tube base. 


ion No. 3007. 


West Orange, New Jersey 


INSTRUMENT DIVISION 


THOMAS A. EDISON, Incorporated 


bushings. 


With an oil reservoir 
housing, you get oil- 
plus-graphite lubrica- 
tion that reduces fric- 
tion almost to zero... 
the same double-lubri- 
cated protection that’s 
an exclusive feature of 
Randall’s complete line 
of self-aligning, - self - 
lubricating pillow 
blocks. 

Our engineers will 
gladly help you select 
the right Randall bush- 
ing or pillow block .. . 





or will work out a spe- 
cial design to fit your 


exact requirements. 


Specify quieter 
| smoother running 
longer lasting 


sraphited-bronze 
hearings by Randall 


You’re sure of trouble-free service when 
shafts roll on Randalls. Only Randalls have 
plugs or grooves of lubricating graphite built 


into precision-machined, phosphor-bronze 


Cutaway shows how 
graphite plugs are stag- 
gered for complete lubri- 
cation of the bearing 


surface. 


For double lubrication .. . 
graphite-filled grooves in 
a bushing, undercut for 
use in an oil reservoir 


housing. 


Flange Pillow Block 
Built for heavy duty. 
Double oil reservoir. Side 


mounting only. 


WRITE FOR BEARING CATALOG GB-43, 
PILLOW BLOCK CATALOG 47 


Randall Graphite Bearings, Inc. 


609 W. LAKE ST., DEPT. 715, CHICAGO 6, ILLINOIS 


279 











PE WK BRUSH-HOLDERS 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 


4. Open dimensions to fit all 
requirements 
5. Detachable cap 
3. Solder clip for easy assembly G6. Ventilation area te reduce heat 


“THE IDEAL EQUATION” 


WE MAKE...a simplified YOU GET... . smooth brush 
brush holder that requires less action that insures lasting satis- 


terial bl lal factory performance. Practical— 
= y time, and re through complete range of sizes. 
-++&@ product proven by over 10 Economical—through reduced 
years of wide use. 


ath Siac 


711 W. LAKE S DT 





For Impregnating 
Radio Coils, Transformer Coils, 





Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 

Coils, Transformers, Condensers. 
For Potting 


Radio Transformers, Light Units, 
Leading Coils, Condensers. 


COMPOUNDS 


Scientifi co nded from waxes, resins. asphalts, pitches. o1ls 
ad one for specie applications. Samples furnished on reques: 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 

\\ |/ a 

ee 
= - by Ey 





| ey 
‘Sal 


FOR £ 


,LECTRIC HEATING API 





Follansbee Steel Corp., Pittsburgh 30, 
Pa. (8-CO) (Clad) 
aise Sons Co., John A., Trenton 


Ryerson & Son, Inc., Joseph T., Chicago, 
il. (ABCENST) 


Superior Steel Corp. Carnegie, Pa., 
(ANS) (Spring) (Clad). ‘‘SuVeneer.”’ 

Thomas Steel Co., Warren, O. ‘“Thomas- 
strip’ (S-ACDO) 

Timken Koller Bearing Co., Steel & 
Tube Div., Canton 6, 0. (B-AN), 
(T-AC). 


Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel’’ 
(8-ACO) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Carnegie-Illinois Steel Corp., Carnegie 
Bidg., Pittsburgh 30, Pa. ‘USS’ 
Follansbee Steet Corp., Pittsburgh 30, 


Ryerson & Son., Inc., Joseph T. Chi- 
cago, Ill. 


STRAIN RELIEFS. 
Clamps Strain Reli 


STRIPPERS, WIRE 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Pyramid Products Co., 2224 S. State, 
Chicago 16, Ill. ‘‘Colonial.’’ 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. ‘“‘Simplex.’’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland O. ‘‘Speedcraft.’’ 


STRIPPING COMPOUNDS. See 
Cleaning Compounds, Metal. 


STRIPS, Piscns and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘‘A-MP.’ 
Baer Co. N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

— Electric Co., 3710 W. 12th, Erie, 


Cambridge Thermionic Corp., 453 Con- 
cord Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co. Inc., Water- 
bury 91, Conn. 

Federal Telephone and Radio Corp., 

a a 100 Kingsland Rd., Clif- 


J. 

Co., 211 Bartholomew Ave., 
Hartford 1, Conn. “‘Diamond H”’ 

Howard B. Jones Div., Cinch Mfg. 
2460 W. George, Chicago 18, ill. 

Taylor Fibre Co., Norristown, Pa. 

United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wisc. 


SWITCHES, AUTOMATIC 
MANUAL 
Float (Liquid Level) (A) 


See Grips and 
ef, 


Corp., 


Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (a) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (O) 


Push Button Snap 
(Toggle Slide, Rotary (P) 


Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 


Centrifuga! (xX) 
(See also Circuit Breakers. Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timets.) 


Acro Elec. Co., 1305 Superior Ave., 
Cleveland 14, O. (B) 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., Dept. “, 2 East 
End Ave., New York 21, N. 
(CDGHR) 

Arrow-Hart & Hegeman Electric Co., 
Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State. 

Mankato, Minn. (GR) 

Automatic Switch Co. 391 Lakeside Ave., 
Orange, N. J. (CHR) 

Cam-Stat, Inc., Div., The Paul Henry 
Co., 2310 S. Lacienega, Los Angeles 


Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Comar Electric Co., 2701 Belmont Ave., 
Chicago 18, Ill. 


Cramer Co., R. W., River St., Center- 
brook, Conn. “‘Sauter’’ (G) 

Durakool aa. 1012 N. Main, Elkhart, 
Ind. 

Thomas A. Edison, Inc., Instrument 
Div., West Orange, N. (FG) 


Me 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. (HOS) 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. (CFOPR) 

Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., 
Clifton, N. J. (NS) 

Fenwa), Inc., 51 Pleasant, Ashland 
Mass. ‘‘Thermoswitch” (F) 

Gaee Control Co., 1200 Soldiers field 

.. Boston 34, Mass. (LN) 

enmni Electric Co., Section pee 57, 
Apparatus Dept., Schenectady 5, N. Y. 
““Switchette’’ (ABCDEFGHIJKMNOPR. 


ST) 

Guardian Electric, 1627-M W. Walnut 
St., Chicago 12, Tl. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Are., 
Hartford 1, Conn. (FLMPS) 
“Diamond H” 

Haydon Mfg. Co., 

, Conn. ( 


Inc., 2505 Elm, Tor- 


Heineman Electric Co., 99 Plum, Tren- 
ton, N. J, ‘‘Heco’’ (0) 
Ideal industries, inc., 


1008 Park Ave., 
Sycamore, Ill, (L) 


Lewis Engineering, Naugatuck, Conn. (S) 

Landis & Gyr, Inc., 104 Fifth Ave., 
New York 11, N. Y. (G) 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill, 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS8) 

Master Electric Co., Dayton 1, O. (C) 
McGill Mfg. Co. Inc., Electrical Div., 
250 No. Campbell, Valparaiso, Ind. 

“‘Levolier,”” ‘*Twi-Lite KP) 
Mercoid Corp., 4201 Belmont i. Chi- 
cago 41, ul. (ACDEF) 
Micro Switch Div., First Industrial Corp., 
Freeport, Ill. (BFLS) 


Miller-Harris Instrument Co., 836 N. 
Fourth, Milwaukee 3 Wisc. (G) 

Mines Equipment Co., 4223 Clayton 
Ave., St. Louis 10, Mo, (waterproof) 


9683 New- 


., 9506 Lancas- 


Minneapolis - Honeywell Regulator 

2685 Fourth Ave., 8., 
Minn. “Con-Tac-Tor” 

Morse Co., Frank W., 1300 Soldiers 
_Field Rd., Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 18lst, Cleve- 
land 8, ‘“‘Namce’’ (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chi- 
cago 44, Il. (8 

Powrex Switch Co, P. O. 

Watertown 72, Mass. 

R-B-M Divisi Essex Wire Corp., 
Dept. D-12, gansport, Ind. 

Robertshaw-Fulton Controls Co., Youngs- 
woo Pa. (FM) 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Spencer Thermostat Co., 11 Forest, At- 
tleboro, Mass. ‘‘Klixon’’ (BF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. 
(P-Slide) 

Struthers Dunn Inc., 150 N. 13th, 
Philadelphia 7, Pa. 

a - aane Inc., Dept. H, Ashland, Mass, 
(G) 

United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wis. (G) 

Walser Automatic Timer Corp., 420 Lex- 
ington Ave., New York 17, N. Y¥. (G) 

Ward Leonard Electric Co.. 34 South, 
Mount Vernon, N. Y. (CFGHOPR) 

Westinghouse Electric Corp., P. 0. Box 
866, Pittsburgh 30, Pa. 
(ABCDFGHOPRS) 

Zenith Electric Co., 152 W. Walton 
Chicago, Ill, (HR) 

TACHOMETERS 

Bristo. Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, 

General Electric Co., Section Hest. ¥- 
Apparatus Dept., aaeneeey © 

Ideal Industries, Inc., 1008 ark Be 
Sycamore, . , 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, O. 

Veeder-Root, Inc., Dept. 687, Hartford 2 
Conn. 

Weston Electrical Instrument Corp. sf 
Frelinghuysen Ave., Newark 5, N. 

TAGS, TERMINAL 

National Band & Tag Co., 

port, Ky. 

TAPE, ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co Arch, 
ter, Pa. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago é, mi. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn., “‘Scotch’’ 

Mitchel?-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. 

TAPE, ELECTRICALLY CONDUCTIVE. 
See Fabrics, -Electrically Conductive. 

TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 

TAPE, FRICTION and SPLICE 

General Electric Co. Section Y90-1222, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. : 
Hazard Insulating Wire ote Div. of 

Okonite Co., Wilkes-Barre, 

Insulating Manufacturers u.. "565 W. 


Washington Bivd., Chicago 6, Ml. 
Irvington Varnish & Insu‘ator Co., Irv- 
ington 11, 
Minnesota Mining ‘& Mfg. Co., 900 Fau- 


quier Ave., St. Paul 6, Minn. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, Y. 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘’Fibron.’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘*Vartex.”” 


TAPE and WIRE, MAGNETIC 
RECORDING. See Magnetic Record- 
ing Tape. 


TAPES, MEASURING 
Keuffel & Esser Co. Hoboken, N. J. 


TEMPERATURE CONTROLS. See 
Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals. 


ELECTRICAL MANUFACTURING 
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Unusual Conditions 
Then — let us help 
you solve itl 


DAVIS MADE SOLENOIDS 


When you have determined just what you want in solenoid 
performance, wire or. write Dean W. Davis & Co., and let 
Davis engineers with 30 years of experience in solenoid 
engineering put two modern plants at your disposal to fill 
your requirements (also specialists in Coils, Coil Assemblies 
and Transformers). 


DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST... KENTLAND, INDIANA 


JULY 1948 





SUPERSTRONG boxes and crates — 
“Bound with Steel"—have established 
a century old reputation for reliability 
and unchanging standards of top 


quality. 


SUPERSTRONG stands for high grade 
veneer and lumber, bound with steel 
for maximum strength . . . fabricated 
on modern equipment by experienced 
craftsmen ... yet with no penalty of 
greater cost. 


A SUPERSTRONG representative: will 
call at your convenience to give you 
the full story of these better shipping 
containers. 


HAIR AND RIDGWAY COMPANY 


cree TLEACE © CREC 


AGO 8 


ELECTRIC. HEATERS | 


DESIGNED FOR YOUR 
gaa eee 





LEAD SHEATHED 
FOR PLATING | 


HEAVY-DUTY Let 
INDUSTRIAL ELECTRO-THERM 
Solve Your Next 
a” Heating Problem 
-THERM INC. 
MANUFACTURERS OF 
CLonentt ¥ (ontiole 


SUBSIDIARY OF AMERICAN INSTRUMENT CO., INC. 
| 8026 Georgia Ave., Silver Spring, Maryland 
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Motor and electrical parts manufacturers know 
that precision is all-important in lamination 
dies. That is why so many are using Crescent 


as a source of supply. Illustrated is 


seven- 


station progressive die producing both rotor 


and stator, with all sections ground. A 


pical 


Crescent job. Write Crescent for full information. 






1780 Southfield Road « 


Stamping 
CUCM estou) ty 


ese es 
WTC 


TOOL AND 
DIE COMPANY 


Lincoln Park 25, Mich. 





custombuilt 





COIL SPRINGS 


COIL SPRING 
maintains flint 
pressure 


& WIRE PARTS 


- . - made to your requirements 
SPRINGS FOR SPECIALTY 


of every conceivable kind are cus- 
tom-built by The Cuyahoga Spring 
Company's skilled engineers and wire 
parts craftsmen 





oA ELUM a sath 


10270 BEREA ROAD 


ducing springs: and wire forms. 


Your inquiries are invited. 


apie 
a 


CLEVELAND 2, OHIO 











items 


experts in pro- 









TESTING NSTRURENTS. See 
Instruments. 


THERMAL SWITCHES. 


THERMOCOUPLES 


Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

General Electric ‘Co., Section E-668-57, 
Apparatus Dept. Schenectady S NM. ¥. 

Hoskins Mfg. Co., Detroit 8, Mich. 

Lewis Engineering Co., Naugatuck, Conn. 

Littelfuse, — Ravenswood Ave., 


Rockbestos Products Corp., 842 Nicoll, 
New Haven 4, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


See Switches. 


THERMOMETERS 


Edison, inc., Thos. A., Instrument Div., 
W. Orange, J. 

Electric Auto-Lite Co., Toledo 1, 0. 
Weston Electrical instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 

“‘Max-Min.”’ 
THERMOPLASTIC WIRE. See Wire 
and Cable, Insulated. 


THERMOSTATIC BIMETALS 


a & Co., Inc., 113 Astor, Newark 5, 

Brainin Co., C. 8., 233 Spring, New 
York 13, N. Y. 

Chace Co., W. M., 1608 Beard Ave., 


Detroit 9, Mich. 


General Plate Div., Metals and Controls 


Corp., Attleboro, Mass. ‘“Trufiex.’ 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘*Wilco.”’ 
THERMOSTATS 


Barber-Colman Co., Rockford, Ill. 
Bristol Company, 153 Bristol Rd., Water- 


bury 91, Conn. 

Cam-Stat, Inc., Div., The Paul Henry 
Co., 2310 S. Lacienega, Los Angeles 
34, Cal. 

Edison, inc., Thos. A., Instrument Div., 
W. Orange, N. J. 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

Fenwal, inc., 51 Pleasant, Ashland, 
Mass. 

General Electric Co., Section E668-57, 


Apparatus Dept. Schenectady 5, N. Y. 
General Thermostat Corp., 2v60 Bronx 
St.. New York 60, N. 
Hart Mfg. €o., 211 Bartholomew Ave., 
Hartford 1, Conn. “Diamond H”’ 
Master Electric Co., Dayton 1, O. 
Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ill. ‘“‘Sensatherm.”’ 
Minneapolis-Honeyweil Regulator Co., 
2685 Fourth Ave., S., Minneapolis 
, Minn. 
Robertshaw-Fulton Controls Co., Young- 


. Pa. 

Spencer Thermostat Co. 105 Forest, At- 
tleboro, Mass. ‘‘Klixon.’ 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 
waukee 4, Wis. 


1316 S. Second, Mil- 


Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Cramer Co., R. W., River St., Center- 
brook, Conn. 

Eagle Signal Corp., Moline, Ill. 


Electric Co., Section E-668-57 
Schenectady 5, N. Y. 
Inc., Princeton §&, 


General 
Apparatus Dept., 
Hansen Mfg. Co., 
Ind. ‘‘Synchron.’’ 


Haydon Co., A. W., Waterbury 32, Conn. 
Haydon Mfg. Co., Inc., 2505 Em, Tor- 
rington, Conn. 


Industrial Timer Corp., 113 Edison PL, 


Newark 5, N. J 


Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41 Il. 

Miller-Harris Instr. Co., 836 N. Fourth, 
Milwaukee 3, Wis. 

Potter & Brumfield Sales Co., 549 W. 
Washington Blvd., Chicago 6, Ill. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 

Telechron, Inc., Dept. H, Ashland, Mass. 

Walser Automatic Timer Corp., Graybar 
Bui‘ding New York 17, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

Zenith Electric Co., 152 W. Walton, 
Chicago, Il. 

TIME SWITCHES. See Switches. 

TOOLS, PORTABLE 

Loyd Scruggs Co., 1022 N. Sixth, St. 
Louis 1, Mo. 

Stanley Elec. Tools, 502 Myrtle, New Bri- 


tain, Conn. 


TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, R.I. 

Holliston Mills, Inc. Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J. 
*‘Albanene,’’ ‘‘Phoenix.”’ 

Ozalid Dis., Genera! Aniline & Film 
Corp., Dept. 339, Johnston City. N.Y. 

Post Co., Frederick, 3650 N. Avonda‘e 
Ave., Chicago 18, Ill. 


TRANSFER SWITCHES. See switches. 


veAmerenmens FLUORESCENT! 
AST. See Fluorescent Lamp 
Saale. 
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TRANSFORMERS, INSTRUMENT 
CURRENT 


35 Water, Cuba, 


Chicago’ Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, [ll. 
a ~ Electric Co., 93 Main, Winsted, 


Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 


ton, N. J 
General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady 5, N. Y. 
Standard Transformer Co., Warren, O. 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 
.' 


Acme Electric Corp., 
N. ¥. 


Weston Electrical Instrument Co 
Frelinghuysen Ave., Newark 5, 


TRANSFORMERS, POWER CIRCUIT 


Acse F ose Corp., 35- Water, Cuba, 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18 Ill. 

Comar Electric Co., 2701 Betmont Ave., 
Chicago 18, Tl 

Daho Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 


Dongan Electric Mfg. Co., 2979 Franklin, 
Detroit 7, Mich. 

Electricoil Transformer Co., 417-421 Ca- 
nal, New York 13, N. Y. 

General E'ectric Co., Section E-668-57 
Apparatus Dept.. Schenectady 5, N. Y. 

Gramer Co. 2734 N. Pulaski Road, Chi- 
cago 39, Til. ‘‘Gracoil.”’ 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Jefferson Electric Co., Bellwood, Il. 

Kenyon Transformer Co., Inc., 840 
Barry. New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marie Ave., Trenton 3, N. J. “N-W-L” 

Radio Corporation of America, Commer- 
cial Engineering, Section DR 71, Har- 


rison, N. 
4633 W. 16th, Chicago 


Sola Electric Co., 
50, Il. 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, 0. ‘“‘Staco.”* 
Standard Transformer (o., Warren, O. 
Standard Transformer Corporation, 3570 
Elston Ave., Chicago 18, Ill. 
Wagner Electric Corp.. 6454 Plymouth 


Ave., St. Tonis 14, Mo. 
West Coast Elec. Mfg. Co., 10008 8S 
Ma‘n, Los Angetes 8, Cal. 
Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
a eee Corp., 35 Water, Cuba, 


Chicago Transformer Div. Essex Wire 
Corp.. 3501 Addison, Chicago 18, Ii. 
Dano Electric Co., 93 Main, Winsted, 


Conn. 
Dean W., 1006 First. 


Davis & Co., 
Kentland, Ind. 
Electricoil ae, Co., 417 Canal, 


New York 13, N., 


Federal Telephone and Radio  Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 
ton N. J. 

Gramer (o., 97234 N. Pulaski Road Chi- 
cago 39, TIL, ‘“‘Gracoil.”’ 

Hevi Duty Elec. Co., Milwaukee, W's. 


Nothelfer Winding Laboratories, 11 Albe- 
marie Ave., Trenton 3, N. J., 
“N-W-L” 

Radio Corporation of America, Commer- 
cial Engineering Section CR 71, Har- 
rison, N. J. 

Standard FE‘ectrical Products Co., 401 
Linden Ave., Dayton 3, 0. “‘S Staen.’ 
Standard Transformer Corp., 3570 Elston 

Ave., Chicago 18, Ml. 


a ERS, VARIABLE VOLT- 


Acme Flectrie Co., 35 Water Cuba, N.Y. 

Hevi Duty Elec. Co., Milwaukee, Wis. 
Sola Electric Co., 4633 W. 16th, Chi- 
cago 50, 

Standard Electrical Products Co., 401 
Tinden Ave., Davton 3%. O. “‘Staco.” 

Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Tl 

Sunerior Electric Co., 
Bristol, Conn 


TUBES, CATHODE RAY 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Commer- 
cial Engineering, Section CR 71, Har- 
rison, N. 

Standard Arcturus Corp., 54 Clark, 
Newark 4, N. J. 


TUBES, ELECTRON (Industrial) 


1304 Meadow St., 


Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 
ton, N. J. 

General 


Electric Co., Electronic Dept.. 
Thompson Td., Svracuse, N. Y. 
Radio Corporation of America, Commer- 
cial Engineering, Harrison, N. J. 
Raytheon Mfg. Co., Waltham 54, Mass 
Standard Arcturus Corp., 54 Clark 
Newark 4, N. 
Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 39, Pa. 
TUBES. METALLIZED GLASS. 
See Glass, Technical. 
TUBES. PHOTOELECTRIC. See Photo- 


electric Cells & Tubes. 
TUBING, ALUMINUM. See Aluminum 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass. Bronze and Copper 

TUBING, FIBRE. See Fibre. 

TUBING, LAMINATED METAL. 
Laminated Metals. 


TUBING, MICA. See Mica. 


See 














Slot Lining Simplified 


with COPACO 


Electrical Insulating Papers 


. 


COTTRELL 100% Rag Insulating Papers i 

tate maximum strength and flexibility with 
dielectric and heat resistance. Cottrell electrical 
insulating papers, designed to meet your most ex- 
ecune ‘specifications, are available in various grades, 
including— 


COPACO—A 100% Rag, glaze roll finished paper. 
recommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
physical strength. 


COPAREX-S—A low priced, 100% Rag, glaze roll 
finished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 


The dielectric strength of the above grades is guar- 
anteed to exceed 300 volts per mil. Available in 
thicknesses from .005” to .030”. Supplied in stand- 
ard 30” by 40” sheets or in continuous rolls 450’ 


I ( SAMPLES 
to 2000’ in widths from 2” to 30”. 


ON REQUEST 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 
Factory: Rock City Falls, W. Y. 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 
For identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 


Stamped Markings, as desired. Consecutively numbered tags a spe- 
cialty. Blank tags for customers who prefer to do their own marking 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 
DEPT. 9-755 NEWPORT, KENTUCKY 


SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
with out obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 
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MOTOR 
CB2-123 


Motors to manufacturers requiring: 
Shaded Pole Types — 2-4-6 pole 1/300 to 1/12 H.P. 
Series Wound (AC-DC) 1/100 to 1/10 H.P. 
Direct Current from 6 to 230 volt... 1/100 to 1/10 
H.P. 
Modifications—electrical and mechanical developed to meet 
specifications. 


ru 


carried in stock .. . all units are 
produced in quantities to custom- 
er’s specifications. 


SIGNAL 


ELECTRIC MFG. CO. 
eta ES a ce 


283 





% Clarostat Series MMR bakelite-in- 
sulated metal-clad resistors definitely 
run cooler than other similar types, 
size for size. Or putting it another way. 
these resistors will dissipate more power 
for the same temperature rise, size for 
size. We invite your own tests. Sample 
on request. % Series MMR resistors are 
available in upright (shown) or fat 
mountings. Resistance values from frac- 
tion of ohm to 15,000 ohms per wind- 
ing inch. 2!/, watts per winding inch 
in free air: 5 watts when mounted flush 
on metal radiating surface. % Bulletin 
109 on request. 


Ly 


PL NYO 000 


and 


CLAROSTAT MFG. CO., Inc 





Fale YAVININTS: 
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Federated Gardiner Brand ROSIN CORE 
SOLDER is scientifically alloyed from the 
purest metals, resulting in a precise com- 
position which will give strong, corro- 
sion-free bonds in all electrical work. 
Comes in 1 Ib. and 5 Ib. spools. 


Sederittl 


METALS DIVISION 


AMERICAN SMELTING & REFINING COMPANY 
WHITING, INDIANA (CHICAGO) 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


UDEPOHL 


THIRD AND VINE STS. CINCINNATI 2, OHIO 


| 


| international Nickel Co., 


| 
| 
1 
| 
| 


| Revere Copper & Brass, 


TUBING, NICKEL and NICKEL 
ALLOY, 


American Brass Co., Waterbury 88, Conn. 
**Anaconda."* 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
67 Wall, 
**Inconel,”’ 


230 Park, 


Inc., 


New York 5, N. ¥ .**Inco,”’ 
**Monel.”’ 
Inc., 


New York 17 N. Y¥. 


TUBING, PAPER 

Paramount Paper Tube Co., 612 Lafay- 
ette, Kt. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 


| TUBING, RUBBER 


United States Rubber Co., 1230 Avenue 
of Americas New York 20, N. Y. 


TUBING, SILVER. See Silver and 
Siver Alloys. 


TUBING, STEEL. See Steel, 
cial Grades and Forms. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or syn- 
thetio resin. 


Bentley, Harris Mfg. Co., Dept. M-22, 
Conshohocken Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘Turbo.’ 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 

Insulation Manutacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ll. 
“*Dieflex.’’ 

Irvington Varnish & Insulator Co., 
ington 11, N. J., “‘Irv-O-Volt.’’ 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N.Y. ‘‘Hygrade,”’ 

“*Mirac,’’ 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge N. J. 
“‘Natvar.”’ 

Owens-Corning Fiberglas Corp., 

866, Toledo 1, OU. ‘’Fiberglas.”’ 

Varflex Corp., 309 N. Jay, Rome, N. Y. 
**Varglas.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Tuffernell.’’ 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. ¥. ‘Turbo.’ 

General Electric Co.,;, Plastics Div., 
Chemical Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co. 
171 Camden St., Boston 18, Mass. 

insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill, 

(rvington Varnish & Insulator Co., Irv- 
ington 11, N. J. **Fibron,’’ Irv-o-lite,’’ 
*“Transfiex.”’ 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y¥. 

Nationa. Varnish Products Corp, 207 
Randolph Ave., Woodbridge, N. J. 
*‘Natvar.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99 Del. 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. 

7 “a ——- Corp., 25 Foster, Worces- 
ters, 

Varflex ad 305 N. Jay, Rome, N, Y. 
**Syntholvar.”’ 

Yardley Plastic Co., 138 
Columbus 15, OQ, 


fUNGSTEN 
(See also Contacts) 
Fansteel MetaLurgical Corp., North Chi- 
cago, Il. 
Mallory & Co., R., 
Ind, 


UNDERCUTTERS, MICA. See Mica 
Undercutters. 


Commer- 


Irv- 


Dept. 


Parsons Ave., 


Inc., P. Indianapolis 


VACUUM TUBES. See Tubes, 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

General Electric Co., Section H- “- ey. 
Apparatus Dept., Schenectady 5, 

Magnatrol Valve Corp., 56 iain 
New York, 4 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ill. 

Minneapolis-Honeywell Regulator Co. 
— Fourth Ave., 8., Minneapolis 8, 


inn. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 

Westinghouse Electric Corp., P. O. 
868, Pittsburgh 30, Pa. 


VARNISHED FABRICS. 
insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

George C. Borthig Co. Inc., Moote High- 
way 3, East Rutherford, N. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘*Turbotuf.’’ 

Dolph Co., John C., 1058 Broad, Newark 
3, N; J, “‘Chinalak,”’ ‘Electric Lac 
**Synthite.”’ 


Cathode 


Box 


See Fabrics 


quer,”” 


Dow Corning Corp., Midland, Mich. 
"Silicone,"* Silastic.’ 

du Pont de Nemours & Co., Inc., E. 1., 
Finishes Dept., Wilmington, De:. 

Durez Plastics & Cheuncals, Inc., 612 
Walck Koad, North Tonawanda, N. Y. 

General Electric Uo., Section ui MA-613, 
Resin and insulation Materials Div. 
Chemical Dept., Schenectady 5, N. Y. 
““Glyptal.’’ 

George Co., P. D., Mo. 
*Pedigree.’* 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6 Ill. 

Irvington Varnish & Insulator Co., 

ington ll, N. 


d. 
Mica Insulator Co., Schenectady 1, N. Y. 


St. Louis, 


Irv- 


Mica. 
Michell Rand Insulation Co., Inc., 51 
Murray, New York 7, Z; 
Monsanto Chemical Co., 
Springfield 2, Mass. 
Schenectady Varnish Co., 
gress, Schenectady, N 
Westinghouse Elec. Corp., 
868 Pittsburgh 30, Pa. 


VARNISHES, FINISHING. See Lacquer 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 


American Television & Radio Co., St. 
Paul 1, Minn. ‘ATR.’ 

Mallory & Co., Inc., P. R., 
6, Ind. 


VOLTAGE REGULATORS. See 
lators, Voltage. Transformers, 
able Voltage. 


VOLTMETERS. 


VOLUME CONTROLS, 
Resistors; Rheostats. 


Plastics Div., 
100 
0. Box 


Inc., Con- 
Y 


P. 


Indianapolis 


Regu- 
Vari- 


See Instruments. 


RADIO. See 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave 
St. Louis 10, Mo. 


WASHER, BEARINGS. 
and Bushings. 


WASHERS, INSULATING, 
See Specific Material. 


WASHERS, METAL. 


WAXES AND COMPOUNDS 


Bake:ite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 


New York 17, N. Y. 
Biwax Corp. 3445 Howard, Skokie, 
Midland, Mich. 


Dow Corning Corp., 
“*Silastic.”’ 

General Electric Co., Section RIMA-678, 
Resin and insulation Materials Div. 
Chemical Dept., Schenectady 5, N. Y. 

Mica Insulator Co., Schenectady 1, N.Y. 

Mitchell-Rand insulation Co. Inc., 51 
Murray, New York 7,  # 


WEDGES AND PEGS, ARMATURE 


insulation Manufacturers, Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell- Rand insulation Co. Inc., 51 
Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., 
ton 99, Del. 
Taylor Fibre Co., 


WELDING EQUIPMENT 


General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady i oy ee 
(ARC) 

Taylor-Winfle:d Corp. Warren OQ. 
sistance). 

Westinghouse Electric Corp., P. 0. 
2025, Buffalo 5, N. Y¥. (Flexarc.) 


See Bearings 


See Fasteners. 


I 


Wilming 


Norristown, Pa. 


(Re 


Box 


WHEELS, FAN AND BLOWER 


Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, IL. 


WIRE AND CABLE, BARE. 


American Brass Co., Waterbury 88, 
Conn. ‘‘Anaconda.’’ 
American Steel & Wire Co., Cleveland 

13, O. 
Anaconda Wire 
Broadway, New 
Bridgeport Brass Co., 
Co 


and Cable Company, 25 
York 4 N. Y¥. 
Bridgeport 2, 


Bristol, Conn. 
Inc., 15 Park 
*‘Corwico.”’ 


nn. 
Bristol Brass Corp., 
Cornish Wire Co., 
New York 7, N. Y¥. 
ey Auto-Lite Co., Port Huron, 
Mich 
Generai Electric Co., section H668- “57, 
Apparatus Dept., Schenectady 5, N. Y. 
Hudson Wire Co., Winsted Div., Win 
sted, Conn. 
Roebling’s Sons 
J. 


2, N 


Rome ‘Cable Corp., 
N. ¥. 


Row, 


John A., Trenton 


EM, 


Co. 


Dept. Rome, 


INSULATED 


(A) 
(B) 
(C) 
(T) 
(X) 
Detroit 


WIRE AND CABLE, 


Asbestos 

Rubber 

Varnished Fabric 
Thermoplastic 
Coaxial Cable 


American Electrical Heater Co., 
2, Mich. (B) 

American Phenolic Corp. 1830 8. 
Chicago 50, Il. 

American Steel & Wire Co., Cleveland 
i. 4 **Amerbestos,”" **Amerclad 
‘“‘Ampyrol,’’ “‘USS’’ (ABCT) 
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NEW 
OUTSTANDING 
DEVELOPMENTS IN 
FRACTIONAL H. P. 
MOTORS 


DUAL-SPEED HYSTERESIS 


: TYPE SYNCHRONOUS MOTOR 
Electrical Porcelain nesiicaiaials demediions he 


from 1/50 to 1/150 H.P., depend- 
. +: E ‘ ing on speed and frame size; base 
Above is a hydraulic press in the Colonial or face mounted. 


factory that is being used for making dry-press REVERSIBLE WHILE RUN- 
electrical porcelain. The parts shaped on these — 
presses are noted for their uniformity and close a 


: ° 9 RUNNING! 

tolerances. Colonial, one of America’s largest and 
: ° ° ° ee MODEL ALH Simple SPDT switch instantly 
oldest porcelain makers, invites your inquiries. FRAME SIZE reverses. motor while running, at 
3%” x 4-5/16” either speed. Speed contro! by 
° oPOT itch . . . for 900 and 
. The Colonial Insulator Co. Sank Siam” dennis aS Sl ek“ 
ey 907 Grant St., Akron 11, Ohio and 1200, 1800 and 3600, and 
ay: : combinations as 900 and 3600 
Chicago Office: 2753 W. North Ave. combs Goesbine Ger tow epeed ter- 
Telephone HU-6809 ward, high speed reverse, and vice 





PORCELAIN 


a — a versa. Absolutely constant torque 
thrueut rotor revolution, eliminat- 


: ° ing “‘wows’’. t-phase and 2-phase 
TH ERE Is AN : MODEL GH os aia frame, and also 3-phase 


ELEMENT OF SUPERIORITY § Teer... ta aaare ae 
in the 


DUAL-VALUE CAPACITOR 


TYPE SYNCHRONOUS MOTOR 


MODEL GS295 
FRAME SIZE 


ELECTRIC SOLDERING IRON <== wer 


Not only the superior construction of the 
° . : tin our opinion 
heating element, but the sturdy quality Model GS295 de- 
, “ livers more power 
of the other units, makes this the pre- o ae ate = 


ferred iron for all industrial uses... . ma 


It is dependable, durable and efficient. 
EFFICIENCY 53% AT FULL LOAD 


TEMPERATURE REGULATING STAND 
Rated at 1/12 HP at 1800 rpm, 110 v. and 220 v., a.c., 


An adjustable-thermostati- 
cally controlled stand for 
regulating the temperature 
of an electric soldering iron 
when at rest. 


AMERICAN ELECTRICAL HEATER COMPANY 


DETROIT 2, MICHIGAN, U. S. A. 


JULY 1948 


PARKER AVENUE 


with high starting torque exceeding full load. Shows only 
40° temperature rise up to full load and is, therefore, 
rated for continuous service. INSTANTLY REVERSIBLE 
WHILE RUNNING; extremely quiet in operation and 
highly eeonomical in use. 


3 
ELECTRIC INDICATOR CO. 


STAMFORD, CONNECTICUT 
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REVOLUTIONARY SOLDERING IRON 


New Iron Steps Up Efficiency 


LAs 






Boosts Output 


Soldetron 


Tr. Mark Reg., Pat. Pend. 


Fingertip control... 
Permits long periods 
of soldering without 
fatigue . .. High 
working outpuf .. . 
Low current drain. 





WiS1c0:: 


® Weighs only 3 ounces, 
do the job of a 200 w 


® Readily ie 
no cleaning or fil 


e Easy to use for eury type of 
sstdeting. 





et it can 
iron. 


mate tip-heads; 





Ready for attach- 


ment and operation jm 
on 110 ve" A.C. 
50-60 cycles through 
transformer supplied 
with iron, or 6-8 volt A.C. or 


D.C. without transformer (from 


an automobile battery). 


Cone size 9'/4"" x 15/16"'; ship. 
wt. approx. 4 Ibs. i. 


IDEAL FOR PRECISION WORK: Revolutionary in design, 


this featherweight precision iron has all the advantages of light 
wei ht and small size, making it ideal for fine precision work 
in “‘hard-to-reach*”’ places. 


NEW FEATURES: Weighs only 3 ounces . . . Heats up in 20 
seconds from a cold start . . . Fingertip button permits control 
of temperature to suit any operation Retains heat with 
switch off up to one minute, then requires only 3 seconds to 
reheat for operation at maximum efficiency . . . Bakelite handle 
with cork covering insures comfortable cool grip. 


PRICE, including transformer and Tip-Head ''A'', $13.95 
Manufacturers: Order sample unit, test its great efficiency! 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 


Dept. E.M. 



































ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 





produced to your blue prints 
and 






TOS TCGsE BPS EW LY. 


2725 Cory Ave., AKRON 14, OHIO 


Anaconda Wire & Cable Com 25 
Broadway, New York 4, N. _— 


(AB 

Belden Mfg. Co. 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass, (BTX) 

Brand & Co., William, 276 Fourth Ave., 
New York i0, N. Y. ““Turbotherm” (T) 

Collyer Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I, (ABCT) 

Cornish Wire Co., -» 15 aarp Kow 
New York 7, N. “Corwi BT 

Electric Auto-Lite Co., Port ures, 
Mich. (AB) 

oe ee Corp., Fort Wayn, 6,, Ind. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J. 
“Intelin’’ (TX) 

General Electric Co., Section A50-122 
Appliance and Merchandise Dept. 
Bridgeport 2, Conn. **Flamenol,” 
“‘Formex,’’ ‘“‘Glyptal,”’ ‘‘Versatol.’’ 


(A ) 
los Engineering Co., Naugatuck, Conn 


National Electric Prod. Corp., Pittsburgh 
30, Pa. (A) 

Okonite Co., Passaic, N. J. 

Pha'o Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. (TX) 

Plastic Wire & Cable Corp. 405 E. Main 
Jewett City, Conn. (TX) ‘P VC” 

Radix Wire Co., 2800 E. 55th, Cleveland, 
0. (A) 


Rockbestos Products Corp., 844 Nicoll, 
New Haven 4, Conn (AT) 
ogee's Sons Co., John A., Trenton 2, 


Rome Cable Corp., Dept. EM, Rome, 
N. Y. (BT) 
Royal Electric Co., Inc., Pawtucket, R. I. 


(AB) 

United Mfg. & Service Co. 783 N. 
Water, Milwaukee 2, Wis. 

United States Rubber Co., 1230 


Avenue 
of the Americas, New York 20, N. Y. 


“Ru-Laytex’’ (BT) 

WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.) Bristol, Conn. 

Barnes-Gibson-Raymond, 6400 Muler 


Ave., Detroit 11, Mich. 
Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2 O 


Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, 1. 

Hubbard Spring Co., M. D., 525 Centra‘ 
Ave., Pontiac 12, Mich. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Raymond Mfg. Co., (Div. Associated 


Spring.), Corry, Pa. 

Reliable Spring & Wire Form Co., 
Fulton Road, Cleveland 9, O. 
U. 8. Steel Wire Co. 
Cleveland 5, 0O. 


WIRE, MAGNET 
Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 


3167 
7800 Finney Ave., 


New 





Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren. 
Chicago 44, Il. 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Electric Auto-Lite Co., Port Huron, 


.. ““Formvar’’ Vega Chromoxide.’’ 
Essex Wire Corp., Fort Wayne 6, Ind. 
**Extra-Test.”’ 
Chemical Dept., Pittsfield, Mass. 
General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 


“*Formex.’ 
— —— Co., Winsted Div., Win- 
Rectbeatae Products Corp., 844 Nicoll, 


New Haven 4, Conn. 
Roebting’s Son Co., John A. Trenton 32, 


N, J. 
Rome Cable Corp., Dept. EM, Rome, 
ae Be 
WIRE, MAGNETIC RECORDING. 
Seo Magnetic Recording Tape and 
re. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 
Boston Insulated Wire & Cable Co. 


Dorchester 25, Mass. 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. " 
Driver- Harris Co., Harrison, N, J. ‘‘Ad- 


vance,” ‘‘Chromax,”’ “Nichrome.”’ 
Hoskins Mfg. Co., 4445 Lawton Ave., | 
Detroit 8, Mich. ‘‘Chromel,”’ “Copel. 
Jelliff Mfg. Co., C. O., Dept. L-202, 48 
Pequot Road, Southport, Conn. 
“‘Kanthal.”’ - 
Lewis Eng. Co., Wire Div., 
Conn. 


Naugatuck, 


WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers. 
Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See Harnesses 


and Assemb‘ies, Wire. 

WORMS AND WORM WHEELS. See 
Gears and Pinions. 

WRENCHES, SOCKET SCREW. See 


Socket Screw, Keys and Wrenches. 


YARNS, BRAIDING & SERVING, See 
Fabrics, Insulating. 

ZINC 

Federated jiaek Div. American Smelt- 
ing & fining Co., 120 Broadway, 
New York's N. Y. 

New Jersey Zinc Co., 169 Front, New 
York 7, N. Y. ‘‘Horsehead.”’ 








F OR SALE — because 


Westinghouse Industrial Type Radio Frequency Gen- 
erators, 20 KW, 450 Kilocycles, 440 Volts, 3 phase, 60 
cycles. In good working condition used only six 
months. Box M-124. c/o Electrical Manufacturing, 1250 
Sixth Ave., New York 20, N. Y. 









of process change — Two 





WANTED 


A well established Midwestern Corporation has an 
opening for an electrical engineer familiar with ther- 


mal type circuit breakers and related devices. 


The 


applicant must be capable of taking complete charge 
of a development program. Salary commensurate 
with ability and experience. Box J-126, c/o Electrical 
Manufacturing, 1250 Sixth Ave., New York 20, N .Y. 


Have you mailed in 


your literature requests? 


e@ Before you put this issue aside, be sure 
to scan the manufacturers’ new printed matter 


a reviewed on 
probab 


pages 153-154. You'll 


y find at least several booklets or tech- 


nical bulletins that deal with materials or com- 
ponents of specific interest to you. Just indi- 
cate the ones you want on the handy post card. 
The publishers will be glad to pass on your 
requests to the manufacturers promptly. 
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ACN! 


REQUIREMENT 


Adaptable for all deep 
drawing operations and 
pressure pad control on 


forming dies. 


DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 








| 
PLATE AND FILAMENT SUPPLY TRANSFORMERS 
For CAPACITOR INPUT SYSTEMS 
HIGH VOLTAGE SECONDARY FILAMENTS 


A-C D-C DC Volts! Rectifier No. 1 No. 2 
Volts Ma. Output /|Volts Amps. Volts Amps. Volts Amps. 


tei. on inn vl REATARTISTS 


330-0-330 


345-0-345 
AGRE 


375-0-375 
370-0-370 


Tue above table is only one 
sample of a practical new 
line of power and audio 
transformers .. . designed 
specifically for today’s 
electronic circuits . . « 
mounted in streamlined 
drawn steel cases... 
the ONLY transformer 
line of its kind! 


Write Today 
for 
Complete 
Catalog 


3501 ADDISON STREET, CHICAGO 18, ILLINOIS 


JULY 1948 



















TIME SWITCHES - 
Synchronous Self-Starting Motors 
430 Be ee) el 
Can Type 


“Joday FOR CATALOG 


TRA RG See eee ee 
ee uC a eu es 
paramount, look for the 
DIAMOND SEAL for 
Ee mL eee 


60 “STATE “STREET | ° MANKATO, MINN, 








CCR au LL 


RAT a RECTANGULAR 
PAPER TUBES 













With specialized experience 
and automatic equipment, 
PARAMOUNT produces a 
wide range of spiral wound 
paper tubes to meet every 
need. .from 4” to 30” long, 
from .592” to 19” inside 
perimeter, including many 
odd sizes of square and rec- 
tangular tubes. Used by lead- 
ing manufacturers. Hi-Dielec- 
tric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on auto- 
matic machines. Tolerances 
plus or minus .002". Made to 
your specifications or engi- 
neered for YOU. 


PAPER 


Bey ramount TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 













































ail to a 


@ where you can get cord sets or wiring 
harnesses? 


@ who makes synchronous motor timers? 


@ what companies you can get in touch 
with for data on solenoids? 


@ the name and address of the company 
making a certain rectifier? 


@ what nearby source you can contact for 
plastic molding? 





| ee quick answers to these and thous- 

ands of similar questions relating to 
supply sources and product identification 
—consult the pages of the GUIDE TO 
BUYING. 









Use this handy, up-to-the-minute refer- 
ence facility to help you in your specifica- 
tions of materials and metals, electrical 





and mechanical parts, equipment and fin- 
ishes—whatever you may need for the de- 
sign and fabrication of your electrically 















operated products. 


SACRIFICE PRICES ON NEW 
CHROMALOX TYPE A RING HEATERS 
















1000 — A7 600 — A& 500 — A80 


2000 FENWAL No. 53 THERMO-SWITCHES 


We invite inquiries from manufacturers who can use any 


of the above items at our low clearance price. 







MILKER SUPPLY CO.— P.O. BOX 369 — Madison 1, Wise. 


ELECTRICAL MANUFACTURING 








BCLs SIMPLEX 
UL ees eee 








SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 

insulation materials. 

Will cut many wires at one time. 

Capacity up to 1” round, or 3” flat insu- 

lation or ribbon stock. 

Equipped with combination wire guide 

and safeguard. 

High grade tool-steel shear blades al- 

ways engaged. 

Replaceable %¢” shear blades can be re- 

ground to insure long life. 

Sturdy construction for heavy duty. 

Foot-pedal operated. 

Overall size 3%” x 10” x 6”. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WERE STRIPFERS AND CUTTERS 
(foe?) Sa wee BS STAMPINGS SPADE BOLTS 


19136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
Coots SR na CRN RRM RRR RRR HL A RN NERS RS 


LAVITE 


OR those small insulators 
} tearino high dielectric 
and mechanical strength — 
specify LAVITE. the rugged, 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 
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were space is Limited 





specify 


STANCOR 






TRANSFORMERS and REACTORS 


Have you a design problem where compactness is a 
necessity? In small electronic equipment, such as hear- 
ing aid devices and pocket radios, Stancor sub-minia- 
ture transformers and reactors fill the need for 
maximum performance in a minimum of space. Repre- 
sentative types are listed below. Competent Stancor 
engineers can help you in designing a size and type to 
meet your specific requirements, Quotations and techni- 
cal information furnished promptly without obligation. 


SUB-MINIATURE OUTPUT TRANSFORMERS 


Rated Approx. DC Res. 
Pri. L. 


HX-204 | 100,000 ohms | 33 | 2450 ohms | 4.0 ohms | 34°x%"x4" 
HX-207*| 100,000 ohms | 24 hy.| 2500 ohms | 3.0 ohms | 14°x3{°x54" 
On the above units the secondary impedance is 60 obms and the 


brimary DC rating is 0.5 ma. *T his unit bas a nickel alloy core. 


SUB-MINIATURE REACTORS 





Part Impedance 


4 Dimensions 
Primary 


HxWxD 









Part 
Neasaber DC Ma. DC Res. 


HH-100 43 hy. 0.5 3500 ohms 


HH-102 35 hy. 0.5 2000 ohms 


60 hy. 0.5 2800 ohms 


Dimensions 
HxWxD 





Inductance 







Y4e"x34 "x54" 
54°x% "x& ’ 


%"x% "x% * 




























Whether your design calls for audio transformers of the sub-miniature 
type or power transformers of 5 K VA capacity, Stancor has the ability 
and facilities to meet your requirements. Streamlined plant facilities and 
mass production permit faster delivery and lower costs consistent with 
Stancor quality. Inquiries are invited. 


Write for your copy of the new Stancor Catalog 140H, 
listing over 400 stock items, in many cases, a stock item 
will fill your requirements, with resulting savings. 





Zuality 


STANDARD TRANSFORMER CORPORATION 
3570 ELSTON AVENUE e¢ CHICAGO 18, ILLINOIS 
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A MAGNET WI 


H OW CAN MAGNET WIRE, even Silotex*, with- 
stand continuous operation at extreme 
high temperatures ?P 


The answer is in war-developed silicones, 
now brought to the magnet wire field by 
Anaconda in amazing glass insulated Silotex— 
bonded with silicone varnish. Such insulation 
qualifies for the new A.I.E.E. high-tempera- 
ture rating of “Class H”...180°...a 140° rise 


in temperature over an ambient 40° C! 


Even at operating temperatures around 
180° C, here’s what Silotex offers: Greater life 
expectancy, greater over-load protection, im- 
munity to ambient temperature, greater mois- 
ture resistance, reduction in fire hazard. For 
complete information on the properties of 
Silotex, write to Anaconda Wire and Cable 


Company, 20 N. Wacker Drive, Chicago 6, IIl. 


Ce. 


nee SILOTEX 22 
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‘This catalog sheet explains the benefits of the. 
Chronometric D. C. motor in automatic timing ... 
lists data regarding speed, voltage ratings, torque 
s£urves and applications, Send for your copy today. 
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The A. W. HAYDON Company has prepared this interesting 
and informative catalog sheet to acquaint manufacturers with 


the advantages of the Chronometric D. C. motor in industrial 
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